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EDITORIA L 


‘““AEQUANIMITAS” 


T is said that if one finds himself in the sea sur- 
rounded by sharks, if he is able to retain his presence 
of mind, and swim away slowly and evenly, without 

exhibiting fear, it is possible for him to escape injury; 
whereas, if he loses his composure and attempts to fight 
himself frantically out of such a predicament, he may 
suddenly be minus one or more limbs. 

Whether or not we are impressed by the truth of 
this observation, it affords a graphic illustration of one 
of Sir William Osler’s famous addresses, “‘Aequani- 
mitas,” the theme of which was the importance of 
medical men remaining calm and unperturbed, both 
physically and mentally, under all circumstances. 

Some members of the profession possess by nature 
this desirable trait of equanimity, others may train 
themselves to acquire it, while still others never do. 
As stated by Osler, “it is the quality which is most 
appreciated by the laity though often misunderstood 
by them; and the physician who has the misfortune to 
be without it, who betrays indecision and worry, and 
who shows that he is flustered and flurried in ordi- 
nary emergencies, loses rapidly the confidence of his 
patients.” 

Not only are calmness and poise necessary in the 
successful management of patients, but such attributes 
appear to be especially helpful in these days of economic 
upheavals and of revolutions in methods of practice. 
Just where these changes are leading, who can tell? 
Or, in the end, will there be any material change? 

During the recent past countless precious hours 
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have been devoted by leaders in the profession to the considera- 
tion of medical care en masse, and other related problems. 
In spite of the time, thought and energy which have been 
given to these questions, it is doubtful whether real progress 
has been made. In scientific assemblies all over the country 
the long reports of intelligent committees appointed to investi- 
gate such matters, and the discussions resulting therefrom, 
have consumed so much time that little has been left for the 
study of vital current medical and surgical problems. 

As so many of the activities of life have been altered in this 
post-bellum period, it is possible that the ways and means of 
caring for the sick must undergo transformations also. It is 
interesting, however, to note the thousands of physicians and 
surgeons who, aided by the power of equanimity, have up to 
the present continued to treat their patients as before, without 
apparent recognition or awe of the peril of “‘state medicine,” 
which is said to be so imminent. If these tranquil, staunch 
souls are worried or excited over the situation, they do not 
show It. 

The versatile Osler who wrote of “‘Aequanimitas”’ declares 
in another essay that Work is the Master Word in Medicine. 
Thus, an additional factor which offers protection against the 
sharks of unrest is unswerving effort. A serene, immobile 
disposition does not also imply an idle one. The doctor who at 
all times gives his patients the best care possible, and endeavors 
to keep pace with scientific progress is erecting the strongest 
barrier to the encroachment of state medicine. The clientele of 
such a worthy Aesculapian will not be content to be handled 
en masse. 

Whether or not the New Deal in the practice of medicine 
supplants its Golden Days, an unruffled spirit combats effec- 
tively discouragement and reverses. Besides contributing to 
success and happiness, imperturbability makes for longer life, a 
matter of no little concern in this era of angina and coronary 
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PRESIDENTIAL ADDRESS 
PROGRESS IN SURGERY 


Frank K. BoLanp, M.D. 


ATLANTA, GA. 


Think thou and act: tomorrow thou shalt die. 
Outstretched in the sun’s warmth upon the shore, 
Thou say’st: “Man’s measured path is all gone o’er: 

Up all his years, steeply, with strain and sigh, 

Man clomb until he touched the truth; and I, 

Even I, am he whom it was destined for.” 
How should this be? Art thou then so much more 

Than they who sowed, that thou shouldst reap thereby? 


Nay, come up hither. From this wave-washed mound 
Unto the furthest flood-brim look with me; 

Then reach on with thy thought till it be drown’d. 
Miles and miles distant though the last line be, 

And though thy soul sail leagues and leagues beyond,— 
Still, leagues beyond those leagues, there is more sea. 


The House of Life—D. G. Rossetti. 


S we meet tonight on this historic soil, hallowed by the 
deeds of the heroes who helped so courageously to 
establish our nation, I am inclined to direct our 

thoughts backward over the paths of the history of surgery. 
It is instructive and inspiring to recall the achievements of 
pioneers, and a privilege to pay tribute to those who have 
blazed the trial onward to the development of surgery as we 
witness it in the year 1934. Such a recital has been given so 
often and so well by abler predecessors that I shall not repeat 
it, but instead shall offer observations on the course and 
philosophy of our progress. I shall try to leave platitudes in the 
background. 

One of the most famous of literary addresses is the Phi 
Beta Kappa oration of Ralph Waldo Emerson on “The 


American Scholar,” delivered ninety-seven years ago. This 
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masterpiece was an interpretation of opportunity and work in 
America, and has well been characterized as “‘the declaration 
of American intellectual independence.” In like manner 
one of our eloquent members could well proclaim the declara- 
tion of American surgical independence. Such an announce- 
ment could have been made appropriately a good many years 
ago, and particularly since the World War. Truly we are not 
bound to any other people today for the advancement of our 
craft. It is remarkable that most of the real progress which has 
taken place in surgery has occurred since the United States 
became a nation, and we have had our share in it. If England 
is credited with the gift of antisepsis, and France and the 
Germanic countries have added bacteriology and pathology, 
we have contributed anesthesia. 

However, the evolution of modern means of communication 
and transportation since Emerson’s period has tended largely 
to unify people in literature and science, despite wars and 
boycotts. In surgery we wish no barriers between countries. 
Each can, and must, learn from the others. The healing art 
belongs alike to all races and to all nationalities. 

In surveying the present status of surgery we recognize 
many shortcomings and weaknesses, and confess our inability 
to cope successfully with numerous pathological conditions, 
but congratulate ourselves that at least in certain aspects of 
our work perfection appears to have been attained. However, 
for one to gain reputation as a prophet it is dangerous to 
declare that the end of progress is ever reached in any field 
of human endeavor. Striking exceptions to this statement 
immediately occur to the mind when we contemplate the 
existing state of poetry, painting and music and other fine arts, 
but who can safely predict but that current or future times 
may produce even greater poets, painters and music composers 
than the old masters? Not only has no advance in these 
pursuits been recorded in the recent past, but they have 
actually retrograded, and it is science which has taken the lead. 
And yet we cannot applaud all the triumphs of science, because 
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if science has bestowed upon the world antiseptic surgery and 
sanitation, almost at the same time it has furnished more 
deadly weapons of warfare in bigger guns, poison gases and 
submarines. 

At times we are amazed that leaders in surgery all through 
the ages have considered that the limit of progress was gained 
in their generation, and perhaps by their personal accomplish- 
ments. There is no suggestion of this idea in the books of 
Hippocrates, but Ambroise Paré, in the sixteenth century, 
when he came to die, declared that nothing would be added 
to surgery after he was gone; while only three years before 
Crawford Long administered the first anesthetic, in 1842, 
Velpeau said: ““To escape pain in surgical operations is a 
chimera which we are not permitted to look for in our day.” 
Even that Nestor of American surgeons of the middle of the 
nineteenth century, Samuel D. Gross,' in 1876, expressed the 
opinion that “It is not probable that America will ever again 
produce four surgeons of equal renown with Phillip Syng 
Physick, John C. Warren, Valentine Mott and Benjamin W. 
Dudley, for the reason that it is not at all likely that an equal 
number of young practitioners will ever again be placed under 
equally advantageous circumstances for their development.” 
Further in the same paper Gross wrote that “Little if any faith 
is placed by an enlightened or experienced surgeon on this 
side of the Atlantic in the so-called carbolic acid treatment of 
Professor Lister, apart from the care which is taken in applying 
the dressing.” 

Only a few years ago Lord Moynihan stated that “the 
craft of surgery has in truth nearly reached its limit in respect 
both of range and safety,”’ and since this time transurethral 
resection of the prostate gland has come into popular vogue, 
apparently a stable acquisition to our equipment. On the other 
hand future discoveries in biochemistry and kindred sciences 
may largely displace the scalpel. As Dabney puts it, “If 
cancer is ever shown to be a systemic disease the tremendous 
literature on the technic of the radical removal of malignant 
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lesions may become as obselete as that of pouring boiling oil 
into wounds,””” 

And so the disposition to write “‘finis’’ to our work, and 
become satisfied with things as they are, lingers down to the 
present day. In a recent number of a well-known publication® 
appears an editorial entitled “The Fetich of a Cancer Cure,” 
in which the author takes the medical profession and the 
laity to task for ““demanding”’ not only a cure for cancer, but 
also to know the cause of the disease. From the article it is 
inferred that cancer is being so well “‘controlled”’ at present, 
why worry about its cause or cure? The writer further affirms 
that “the prospect of a comprehensive cure for cancer is as 
unreasonable as a cure for hypertension, diabetes, tuberculosis, 
smallpox and yellow fever.” Does this not smack of the writings 
of ancient authors? 

It is true that in the history of the cancer problem many 
false prophets have arisen, and will continue to rise, but this 
will not obstruct the progress of qualified workers. Important 
discoveries have been made accidentally, but these are excep- 
tions. Pasteur said, “‘In the realm of observation, chance only 
favors the mind prepared.”’ Krumbhaar* believes that while 
real knowledge of malignant disease will come little by little 
only after laborious efforts that the solution of the problem 
is only a question of time. In the meanwhile may we give heed 
to the insistent counsel of MacCarty® that more attention be 
devoted to teaching the family doctor the early recognition 
of the disease. 

Rather than close our eyes and our ears to the probability 
of improvement in the surgery of the future, let us agree with 
the poet Rossetti that “Leagues beyond those leagues there is 
more sea.”’ Such was the spirit of him who added more to sur- 
gery than all others, Joseph Lister. Though he had given the 
healing art its most precious instrument, antisepsis, he never 
ceased to look forward to other achievements, and in the 
evening of life he was no longer interested in speaking of the 
origin and development of antisepsis, but wished to discuss 
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his researches in bacteriology and physiology, sciences which 
have aided medicine so materially since Lister’s discovery in 
1867. 

If we are inclined to wonder why our forefathers were so 
slow to accept new ideas, and perhaps look upon them with 
condescension, we should reflect how often they had been led 
astray by enthusiasm over alleged panaceas, even as happens 
to us today. It requires a mind but little short of divine to 
know which heralded addition to our equipment will be perma- 
nent, which is only temporary, and which Is only a will-o’-the- 
wisp. It is not theory, nor an abundance of reported cases which 
determines the ultimate value of a discovery in medicine, but 
time, time the relentless judge. When I first began practicing 
medicine It was regarded as necessary to suspend every floating 
kidney that was found, and some form of operation for vari- 
cocele was one of the commonest of the day. 

How should a consideration of progress in surgery affect 
us individually? Realizing that there can be no end to improve- 
ment, It behooves us to keep our minds open that we may be 
ready to embrace new and better methods, no matter how well 
old and tried servants have aided us in the past. Put off as 
long as possible the sad day when alas, the brain can be no 
longer impressed. And moreover as the Fellows of the Southern 
Surgical Association have contributed a conspicuous share to 
surgical progress for forty-seven years, each one of us must 
feel a sacred obligation to continue the record, and surpass 
it if we can. To do this implies meticulous care, unceasing effort 
in practice and research, and the consciousness that we are 
teachers as well as practitioners of surgery, by precept and by 
example, whether we hold faculty positions or not. 

Reviewing the surgery of the past is fascinating, meditating 
on the surgery of the future is intriguing, but what interests 
the patient is the surgery of the present. Our art and science 
cannot advance without dreamers, but the successful surgeon 
is one who does not fail to make the best use of all the proved 
agencies which we already have at our command. While we 
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speak of surgery as a science, it is still much an art especially 
when it comes to managing the patient’s family. To master 
such art requires a practical mind, and usually the successful 
surgeon is an intensely practical man, no matter how much he 
may delight to delve into theory. Football coaches believe that 
one of the easiest ways for a team to lose a game is to have its 
mind on the game which is to be played next Saturday, and 
not be thinking of the game which is being played today. 
So, while we grant that the termination of growth in surgery 
is not in sight, and never will be reached, and we resolve to 
remain awake and alert, and add our mite to the march of 
progress, let us keep our minds on the game we are playing 
today. As a simple example, Meleney® warns us always to be 
“‘bacteriologically minded”’ that we may reduce wound infec- 
tions to a minimum. A few years ago, in studying a series of 
hemolytic streptococcus wound infections, he ascertained that 
all operating room personnel did not wear face masks, and that 
none of the personnel, including surgeons and nurses, masked 
the nose as well as the mouth. The same strain of streptococci 
was found in the noses and throats of some of the personnel 
that was found in the infected wounds. Since requiring every 
one in the operating room to mask the nose as well as the 
mouth, there has been no repetition of wound infections from 
this source. The author expresses surprise that all hospitals 
have not learned how essential it is to mask the nose as well 
as the mouth. 

In discussing religion and science a prominent minister 
told me that science might be all right; the trouble with it was 
that it is always changing. Religion, he declared, never changes. 
I answered by telling him that it was not science which 
changes, but our knowledge of it, as we learn more about it. 
And the whole of it will never be disclosed, because, as von 
Baer asserted many years ago, “‘Science is, in its source, 
eternal; in its problem, endless, in its goal, unattainable.” 
If investigators and experimenters are cognizant of these 


3 


PRESIDENTIAL ADDRESS 199 


truths, how fortunate for the advancement of science that they 
are not discouraged to the point of resignation. 

While progress in surgery means adding to our knowledge 
and skill, it need not detract from the high ideals concerning 
which our toastmaster tonight has written so forcibly.’ It 
must not cause us to forget the gentle manner so essential to 
the comfort, if not the recovery, of the patient. What shall 
it profit us if we gain all these things and lose the human 
touch? Progress must not permit commercialism to enter our 
ranks, nor move us ever to speak unfairly or unkindly of 
each other. Let us oppose every attempt to regard human 
beings only as machines, and surgeons only as mechanics. 
Away with mass production in medicine! Ours is an individual- 
istic art and science. Every patient is a distinct personal 
problem. Let us keep medicine in the hands of the medical 
profession. As we did in the World War, we should continue to 
donate to the government and to the nation our support of 
the medical reserves of the army and navy, by joining ourselves 
and encouraging younger men to join. No one wishes war, but 
who can tell when the bugle will again call us to the colors? 

Finally, although the early progress of surgery appeared 
almost imperceptible, and often absolutely lacking, we should 
not disparage the efforts of any age because each generation 
has built upon the failures and successes of its antecedents. 
Nor does all the glory for progress belong to the originators of 
methods and instruments. Often brilliant conceptions require 
alterations and embellishments in order to produce maximum 
results. It remained for von Bergmann, Billroth and others 
to create asepsis from antisepsis. And so the man on the 
firing line, he who puts great discoveries into every-day 
practice, is entitled to his share of praise. 

I do not presume to advise the men who compose this 
group. The admonitions expressed are meant mainly for myself 
and my sons, and I summarize with the plea to stay away from 
ruts, maintain open but cautious minds, and realize that there 
is no finality to progress in surgery. 
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EXPERIENCE WITH APPENDICITIS IN 
COLLEGE STUDENTS 


Foy RoBERSON, M.D., F.A.C.S. 


DURHAM, N. C. 


PPROACHING the problem of appendicitis from 

a somewhat different angle, we have chosen as the 

title of this paper, “Experience with Appendicitis 

in College Students.” The college student probably represents 

the most typical person in whom a typical case of appendicitis 

is most likely to occur. These individuals are usually in their 

second or third decade of life, are strong and, as a rule, are 

otherwise healthy. They are apt to be free from chronic ail- 

ments. They are intelligent and can give an accurate descrip- 

tion of their symptoms; as they are usually under careful 

medical supervision, the cases are usually taken care of 
promptly. 

Approximately 20,000 persons die annually in the United 
States from appendicitis and its complications. Putting this in 
a little different way, over a period of fifty years, this would 
amount to the death of one million persons. Mortality statistics 
studied between the years 1910 and 1931 showed an increase 
of 31.5 per cent in the United States. 

We have made a study during the last two or three years of 
cases admitted to the Watts Hospital, which coincides with the 
time in which the mortality in the United States, as a whole, 
has increased. Over a period of ten or twelve years there have 
been approximately 3500 cases admitted to Watts Hospital 
diagnosed as appendicitis either chronic or acute. Mortality of 
this number as a whole has been 1.3 per cent. Of this number 
approximately 3000 cases have come to operation and the 
mortality of this group was 1.36 per cent. About 2000 were 
diagnosed as acute appendicitis and the mortality was 2.34 
per cent. 
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As to age, 36.9 per cent were between the ages of eleven and 
twenty and 33.9 per cent between the ages of twenty-one and 
thirty, making a total of 70.8 per cent occurring in the second 
and third decades of life. 

About 300 cases of acute appendicitis occurred in college 
students. Practically all were operated upon by three sur- 
geons. The average age was around twenty. Of the 300 cases in 
college students, there was one death, a mortality of 0.033, so 
one can readily see that in the typical case of appendicitis 
which is properly diagnosed and properly operated upon, the 
mortality should be practically nil. 

The history of the onset of a typical case of appendicitis 
in a college student is about as follows: 

The boy or girl will give a history of having been awakened 
during the night with rather severe abdominal pain which 
begins in the epigastrium or around the umbilicus and becomes 
generalized. This may be followed by nausea and vomiting and 
occasionally it is accompanied by diarrhea. There is usually a 
feeling that if the bowels could move or the patient could 
vomit, relief would be obtained. They are usually well enough 
to get up and attend classes early the next morning but often- 
times find it necessary to leave class on account of abdominal 
discomfort. As a rule, they report to the college physician or 
infirmary and on account of having observed such cases fre- 
quently, the school physician will advise the individual to take 
no laxative; an enema will be given, blood count made and if 
the signs and symptoms justify, the patient will be referred to 
a surgeon for further treatment. Quite often the leucocyte 
count and the symptoms are not severe enough or have not 
existed long enough to justify immediate operation and the 
boy or girl will be allowed to resume class work with instruc- 
tions to return later in the afternoon if not relieved. Quite 
often there are no further symptoms to this attack. Should 
the symptoms subside completely the individual will go along 
for a period of time probably two or three months or even 
longer with no further trouble other than a moderate amount 
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of digestive disturbances, but almost surely, sooner or later, 
will turn up with a more marked attack than the one just 
described. The usual course is that they do feel better following 
an enema but will often return during the afternoon or early 
evening with continued abdominal discomfort and most likely 
nausea and some vomiting, depending, of course, upon the 
degree of involvement of the appendix. By this time, the 
leucocyte count, which was normal in the morning, has usually 
gone up to twelve, fourteen or fifteen thousand and quite 
frequently between fifteen and twenty thousand. Soreness 
in the right lower quadrant of the abdomen has taken place 
and the diagnosis is clear. Operation is clearly indicated and if 
done promptly, the patient will make a prompt and complete 
recovery, will be out of bed in five or six days and back at 
classes in about ten or twelve days. 

One striking thing about this type of case is that in its 
earliest stages the patients do not appear to be very sick. I 
recall very distinctly one afternoon, I was talking with the 
late Dr. Abernathy, University Physician at the University of 
North Carolina. During our conversation he asked me this 
question, “‘What is the reason for a severe belly-ache?” My 
answer was that if the belly-ache is in a boy, it is apt to be 
appendicitis. He then remarked that he had a boy in the 
Infirmary suffering with that condition and would like me to 
see him. 


I accompanied him to the Infirmary and upon entering the ward, I saw 
a boy lying in the bed apparently in very little discomfort, but giving a 
history of having been seized during the night, going by the drug store 
early the next morning for some pepsin and after taking the pepsin becoming 
slightly nauseated. He went on to class but his abdominal discomfort 
continued so he came back to the Infirmary. His abdominal pain started 
in the epigastrium. There was no history of any such previous attack, but 
there was a history of a moderate amount of indigestion over a period of a 
year or more. He was not tender over the appendix. His temperature 
and pulse were normal, but there was this history of rather prolonged 
generalized abdominal pain with slight nausea and vomiting. The leucocyte 
count at the time I examined him was 23,000. We immediately removed 
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him to the Watts Hospital for operation. The appendix was very acutely 
inflamed and distended with pus and was lying in the pelvis, which 
accounted for the fact that there was no tenderness over the region of the 
appendix. There was no fever because of the fact that the boy had not 
been ill long enough. There would have been an elevation of temperature 
later in the afternoon and the appendix, no doubt, would have ruptured 
within twelve to twenty-four hours. How easy it would have been to have 
passed this case up in the usual run of general practice. How easy it would 
have been for his druggist, his friend, or his family physician to have sug- 
gested a purgative with probably disastrous results. 

About 250 of the 300 cases occurring in college students 
have come under our care and we have been fortunate enough 
not to have lost a case. Not that our method of treatment has 
been any different from that of any other surgeon but simply 
because the patients have been diagnosed promptly and 
operated upon promptly. 

A good many of these patients will tell you that they have 
never had a previous attack or probably they will say that they 
have never had such a severe attack before; but if one will go 
carefully into the history, one will find that they have suffered 
with indigestion in varying degrees, probably fullness after 
eating, maybe epigastric distress or burning after eating, or 
even probably mild recurring attacks. Our own personal opinion 
is that it does not matter whether the previous history is that 
of mild recurring attacks or more severe attacks or a history 
of more or less chronic indigestion, a careful study of the 
previous history will usually reveal evidence of pre-existing 
trouble, which, in our opinion, constitutes chronic appendicitis. 
After our experience of years of observation and treatment of 
these cases, we feel that trouble with the appendix has existed 
long before the acute attack started and when we hear gastro- 
enterologists and even surgeons say there is no such thing as 
chronic appendicitis, it is our belief that they are contributing 
their bit to the 20,000 who die annually in the United States 
and to the ever-increasing mortality. We realize the possibility 
of an occasional unnecessary operation for removal of the 
appendix, but it is our own feeling that the fault is not the 
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mere fact that the appendix is sometimes unnecessarily 
removed; but that these cases of operation for so-called chronic 
appendicitis are frequently done without the proper study of 
the individual case, thereby eliminating other conditions which 
might account for the symptoms that were not caused by a 
diseased appendix but probably by ureteral stone, duodenal 
ulcer, diseased gall bladder or what not. The point is that the 
attempt to eliminate unnecessary operations for appendicitis 
by saying that no appendix should be removed except in the 
very acute state or without a definite history of definite recur- 
ring attacks, no doubt, brings many patients to grief. 

The principal point in all this talk about appendicitis is an 
effort to reduce the mortality and morbidity. We do not 
feel that this can be done by simply advising against the use 
of purgatives in abdominal pain or even by urging that prompt 
medical attention be given to abdominal pain that lasts over 
five or six hours. We are quite willing to agree that pain for a 
duration of six hours or more Is serious and should be investi- 
gated and all of the various suggestions that have been made 
by those interested in reducing the mortality are all worth 
while. On the other hand it is our opinion that the mortality of 
appendicitis will never be markedly reduced so long as medical 
men and even teachers in medical schools continue to empha- 
size the fact that the appendix should not be removed until 
it is In a very acute state. We also think that those pathologists 
who must be allowed to say that the tissue shows an acute 
diffuse inflammatory condition before they will agree not to 
call an appendix normal, are also making a serious mistake. 
It strikes us that there is just as much logic in saying that 
carcinoma should not be diagnosed or treated until it is well- 
developed clinically and pathologically or that tuberculosis 
should not be treated until it is in the same stage. Of course, a 
great many appendices will be removed that are not diseased. 
We are all familiar with this type of case but that is not the 
point. It is our contention that there is a distinct type of 
diseased appendix which can be diagnosed by diligent study 
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and, if neglected, will eventually develop into an acute attack 
and, since it is impossible to have the general run of people 
under close observation as are college students, a great many 
will die if allowed to go on until they have an acute attack. 

What we need to do to successfully handle this problem is 
to learn, as we should in any other condition, how to really 
make an early diagnosis and to differentiate it from other 
confusing conditions. 

So far as the type of operation used in these cases is con- 
cerned, I think that is more or less of a personal equation for 
the individual surgeon. The McBurney incision is our choice. 
We sometimes use the Davis incision. If there is doubt about 
the diagnosis or if the symptoms have existed longer than 
twenty-four hours, we often use a right rectus incision. We 
seldom have to drain in these early cases, as a matter of fact, I 
doubt if we have drained more than 3 or 4 in all the 250 
students that have come under our observation. 

Our anesthetic of choice is spinal. We often use a combina- 
tion of avertin and gas; occasionally with a little ether, but we 
practically never use straight ether any more. 


DISCUSSION 


Dr. H. A. Royster, Raleigh, N. C.: My experience in the last few years 
has probably not been as large as Dr. Roberson’s, but I formerly did much 
the same type of work in the same locality, and I found much the same 
situation he has described. It has been said that deaths from acute appendi- 
citis occur more often among intelligent people. I think this is true, espe- 
cially if that intelligent individual happens to be a rather prominent 
person. 

My experience agrees with Dr. Roberson’s. There are many factors that 
enter into the matter. Now when a student becomes ill he comes under the 
care of the faculty, but formerly that was not true. In former days any 
student that got out from under the care of the college authorities often 
came to grief. In one year I lost only 2 cases of appendicitis, both in college 
students. One boy on a Friday had abdominal pain, and on Saturday he 
went home to see his mother about it, but having a date that night he went 
on and kept it. When he got home Sunday afternoon he rested a bit, and 
then his roommate that night gave him a dose of castor oil. The next 


APPENDICITIS IN COLLEGE STUDENTS 207 


morning he said he thought he would go to the infirmary, because he felt 
pretty bad. Then his roommate gave him a dose of salts. He went to the 
infirmary and the doctor there called up his parents, told them he had 
appendicitis and they said to send him home. When he came back we found 
that he had a temperature of 103°F. We operated upon him and he lived 
for six days, dying of peritonitis with sunken features, distended belly and 
a pulse of 140 plus acute intestinal obstruction. Another patient of the 
same type we treated just the opposite way, with the delayed operation, 
and he died. 

The attitude of the student I figure about as follows: First, “I do not 
want to go to the infirmary, I would rather do anything in the world than 
that.” Second, “I do not wish to miss my classes.”” Third, “I want to be a 
good soldier, I don’t want to show the white feather.” 

Dr. Roberson and I live in the midst of four colleges, so we come into 
constant contact with these cases. I attribute Dr. Roberson’s success to 
the better management of the infirmaries at our colleges, so that they get 
the patients in time. 

Let me illustrate what he said about the disease. Why should we use the 
terms “chronic” or “acute”? The attack is not the disease, only a knock 
at the door saying, “Let me out.”’ The chronic type is sometimes difficult 
to diagnose, but I stand pat on the idea that the fulminant case is only 
the accumulation of years of pathology. 

Dr. GeorcE A. HENDON, Louisville, Ky.: I have come to the conclusion 
that when we rely upon the expectation of appendicitis being recognized 
within the period of safety we are cherishing a fatuous hope. It therefore 
behooves surgeons to devise methods that will meet the requirements of 
advanced pathology. 

I wish to show you a device by which we have changed our luck in 
dealing with appendicitis. We never have tried this on a college student— 
we hope to. By cutting off the appendix between the cecum and the per- 
foration and dilating the proximal remains, a Pezzer catheter can be 
pushed through into the cecum. Then by inserting three tiers of purse 
string sutures around the stem of the catheter to hold it in place and allow- 
ing the distal end to emerge outside the cavity there is afforded a very good 
opportunity for doing some things we think should be done. For example, 
irrigating the colon from above down and supplying nutrition and fluids 
including mineral salts. 

It is quite obvious to men of much experience that dealing with abdomi- 
nal pain and distention is like talking to a deaf and dumb individual—you 
have to use your hands. 

Dr. T. B. Reeves, Greenville, S. C.: I wish to say a word about anes- 
thesia. I was a little surprised to know that Dr. Roberson has come to the 
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opinion that spinal is the anesthesia of cheice. Several years ago I had some 
experience with spinal anesthesia which I shall never forget, and it is my 
opinion that if a man keeps it up long enough he will have deaths which 
ought not to occur. 

I recall one case, that of a woman about forty-five years of age, with 
simple fibroids. The spinal anesthesia was given without any difficulty 
whatsoever, and was given in the usual way. About time the incision was 
started, respiration stopped and the patient died. Certainly this death 
could be attributed only to the anesthetic. 

Dr. Hendon’s suggestion of putting a catheter into the cecum, we have 
been using for about eighteen months. We have used it in 10 or 12 cases 
where the appendix had ruptured and there was a definite peritonitis, and 
we have not lost a single patient where this method was used. We have 
had some patients with ruptured appendix die during this period, but not 
in cases where a catheter was placed in the cecum. I have about come to the 
conclusion that putting a catheter into the cecum after removing the 
appendix is the only thing to do where we have a suppurating peritonitis. 

Dr. FRANK P. Stricker, Louisville, Ky.: Just one suggestion: as long 
as patent cathartics are so widely advertised over the radio to the tune of 
“Il Trovatore,” and “Stars Fell on Alabama Last Night,” they are very 
attractive and appeal especially to college students and everyone else who 
listens to the radio. It is very easy and pleasant to take a cathartic when it is 
handed us in such a pleasing manner. Therefore, it is not at all surprising 
that we have a lot of ruptured appendices in college students and others who 
listen to the radio. 

Dr. Hendon’s method of doing an enterostomy, I think is one of the 
best for an enterostomy where indicated in the intestinal tract. 

Another method which I have employed is to make smears of the pus 
and send them to the laboratory immediately. From the microscopic 
picture, we can determine the predominating type of infection and a 
suitable bacteriophage mixed, based on the examination of the smear. This 
bacteriophage is then introduced into the abdominal cavity at the site of 
the infection. Intra-abdominal vaccination is not new. This type of treat- 
ment has been used in Germany for a number of years. This method has 
been of value to me in quite a few cases, although a number of individuals 
will always die from appendicitis, and we certainly cannot save them all. In 
many instances, however, the loss of these patients cannot be blamed on the 
surgeon, but the deaths are the result of the treatment the patient has been 
through before the surgeon sees him. 

Dr. Foy Rosperson (Closing): A great deal of attention is paid to 
malignant diseases which occur late in life, after people have done their 
best work. Appendicitis occurs in young individuals who have everything 
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to live for. I have heard Dr. Dean Lewis in Richmond say that he did not 
believe there is any such thing as chronic appendititis. I think a statement 
of this kind from a man like Dr. Lewis does harm, because he was talking to 
general practitioners. I think if a group of students come to you and are 
studied carefully, and if the mild recurring attacks of indigestion continue, 
that appendectomy is justified. I think by doing this a lot of these 20,000 
individuals will be saved. 

Regarding anesthesia, we have been using spinal for a long time and 
have never had an accident, which I believe is due to the fact that we do 
not give too much, and that the college student is the ideal type of patient. 
The college student, as a rule, is a good risk. I was at Mayo Clinic this 
summer and they do a lot of this work. They do not give too much of 
the anesthetic solution, and they supplement it with other things. | am 
sure that in our experience at Durham our mortality has been decreased 
everywhere because of the fact that we use spinal anesthesia. 
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MODIFICATIONS OF METHODS 


Appison G. BRENIZER, M.D., F.A.C.S. 


CHARLOTTE, N. C. 


before this Association of experimental transplantation 

of the common bile duct and suggested that the same 
‘‘submocosal method” might be applied to the ureters, this 
same principle of passage of a flexible and compressible tube 
obliquely through and between the layers of a hollow viscus 
has been the part of every modification of his original concep- 
tion. The success of the valve thus created is dependent not 
only upon its structure, but upon the maintenance of the 
intravisceral pressure, and preferably an alternating intra- 
visceral pressure, as exists in the intestine and urinary bladder. 
In the duodenum, the alternating pressure is assured, in the 
rectosigmoid, where there may have been congenital or 
acquired defects affecting the competency of the anal sphinc- 
ters, the competency must be proved by the ability to hold air 
and fluid. This competency may be found, however, higher 
up in the descending colon or in the cecum, if a transplant 
should ever be made into the cecum(?). This last question 
will be discussed briefly at the end of this paper. 

There is not a surgeon within my hearing who has not heard 
the impressive, but often repeated story, from the lips of 
Coffey himself, of techniques 1, 2 and 3. His diagram illus- 
trates: (1) The original principle pervading all three tech- 
niques and all the modifications, (2) with catheters and (3) 
with necrosing suture. (There appear in the bibliography of 
this paper the articles by Coffey in chronological order, not 
merely as reference to this subject, but as a small contribution 


to a continuance of his memory.) 
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Pree the time when Coffey in 1909 reported his results 


/ 
4 


URETERAL TRANSPLANTATIONS 211 


Dr. C. H. Mayo, in February, 1912, executed the ‘‘sub- 
mucosal implantation” of the ureter, suggested by Coffey. 
Technique No. 1 has remained essentially the same at the 


Fic. 1. Simple instrumentarium, consisting of curved forceps and metal rings, tied with 
silk thread. These rings have been used to carry transfixion and necrosing suture in 
ureteral transplantations, Coffey technique No. 3. These particular rings have been 
used in 2 cases of exstrophy of bladder and one case of irreparable vesicovaginal 
fistula. They are seen to bear necrosing suture coming away in from six to eight days. 


Mayo Clinic, where 99 cases of exstrophy of the bladder have 
been operated on by direct implantation of the ureters, one 
at a time, without tubes or catheters. Dr. Walters has so 
operated in 26 cases with but one death, and Dr. Cabot in 
20 consecutive cases with no death. 

The argument for the original technique No. 1 is strong, 
particularly for cases of exstrophy and the transplantation of 
one ureter at a time. Comparison of results with double trans- 
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plantation with catheters at one time should not be made, 
because there may be a delay in the flow of urine due to paresis 
or edema in the ureter or intestine at the point of transplanta- 
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Fic. 2. One of these rings, handed up on a forceps through anus or swallowed, transfixed 
with suture through ureter and rectal mucosa. Ring is tied with thread, emerging 
from anus. Final result is lateral fistula, or uretero-enterostomy. (Drawing after 
Higgins.) 
tion after any method, with a consequent obstruction to the 5 


flow of urine in both ureters. 
In spite of Dr. Walters’ statement to the contrary and his 4 


proof by the citation of results at the Mayo Clinic, that there 
was no evidence of an appreciable infection found at the site 
of uretero-intestinal anastomosis, theoretically at least, and, 
actually, in the hands of the “‘run of surgeons”’ (and surgeons 3 
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Fic. 3. Modifications of necrosing suture: (A) ring and thread; (B) wire loop of stylet 
of flexible, hollow, gall duct probe of Ochsner; (c) tonsil wire, bent in shape of long 
hair pin, used to transfix ureter, pass through mucosa and out of anus, to create 
fistula by necrosis or burning by electrocoagulation. Model, consistency of proctoscope, 
Penrose drain (representing rectum), rubber tube (representing ureter) transfixed by 
necrosing suture and held in loop of hair pin wire. Necrosing suture creates fistula, 
wire loop cuts through ureter and rectum, when electrocoagulation is applied to it. 
This is done several days after operation is complete and ureter is sheathed with 


muscularis and serosa. 
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Fic. 4. (A) Metal rings, (B) wire loop of stylet handed up or (c) hair pin wire pushed down 


rectal tube through anus. 


Fic. 5. Ring in rectosigmoid passed up by rectum and rolled into position. 
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will do these operations either from choice or necessity) 
opening the intestine for direct implantation or implantation 
with catheters, soiling has resulted in infection and drainage, 


Fic. 6. Markedly lacerated peritoneum in case of irreparable vesicovaginal fistula, 
illustrating importance of proving competency of rectal sphincters before ureteral 
transplantation. 

if not death in a great many cases. Coffey himself sought to 

decrease the chances of contamination from the rectosigmoid 

by a time-consuming and elaborate cleansing. Some of us, at 
least, doubt the effectiveness of this mechanical cleansing of 
the irregular surface of the sigmoid, not to mention a mucosa 
teeming with bacteria. There is likely a punctate site of 
infection, even when the anastomosis is done under a closed 
circuit with a necrosing suture. In addition where catheters 
have been used, there has been a sloughing of the anastomosis 
and ureteral ends; there has been shock from the prolonged 
operation and, finally, eternal vigilance to keep the small 
catheters from stopping up with urinary salts. 

Coffey, himself, sought by means of a transfixion and 
necrosing suture, passing through the ureter and into the 
lumen of the intestine and under a closed circuit (with distal 
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end of the ureter tied off) to complete the anastomosis by 
thus creating a uretero-intestinal fistula, so called aseptic 
uretero-enterostomy, technique No. 3. 

Difficulties began to arise with the necrosing suture: (1) The 
suture used to tie off the distal end of the ureter should not be 
used as the necrosing suture, because the implanted ureter 
might slip from position. The fistula should be established 
proximal to the end tie and the tied-off end of the ureter 
should be anchored to the whole thickness of intestine and not 
to the mucosa alone. (2) The suture, if tied too loose, failed to 
cut through and if tied too tight would cut through the 
intestinal mucosa before cutting through the ureter. (3) The 
suture failed to enter the lumen of the intestine. 

At this stage of development of the necrosing suture method 
by Coffey technique No. 3, it immediately occurred to me that 
the difficulties just enumerated could be relieved by the use of 
a metal ring.* If the needle bearing the suture were passed 
through the ring in the intestine, it would of a necessity pass 
through the intestinal mucosa. (1) There was to be no difficulty 
as to loosely or tightly tied suture, the suture was to be tied 
securely and tightly down on the ring. (2) There was not the 
danger of shifting of the ureter, because the suture and ring 
held the ureter, with interposed intestinal mucosa, in its grip. 
The suture would cut through the ureter into the intestine 
more readily by a pull on the ring from intestinal peristalsis. 
Added to this, a thread tied to the ring and allowed to escape 
by the anus could be pulled upon at will and thus aid the 
cutting of the necrosing suture. 

Just here, I found that Walker-Taylor had already sug- 
gested a metal ring, at a meeting of the Royal Society of 


Fic. 7. Exposing rectosigmoid and ureter, from behind peritoneum, bladder pulled 
downward. 
Fic. 8. Incision down to mucosa, stretch of ureter lying on mucosa and held in position 
by two Lembert sutures, one at each end. 
Fic. 9. Hair pin wire, looped over ureter, 1 cm. from lower end, and passed through 
mucosa, down a rectal tube and out anus. It is this wire loop, which will cut through 
ureter, either by pressure necrosis or by burning under application of an electro- 
coagulation current. 
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Fic. 10. One wire loop holding down lower end of ureter, loop to sever ureter. A second 
wire loop, above this one, transfixing ureter, to cut through by necrosis or burning 
and create fistula or uretero-enterostomy. 
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Medicine, February 25, 1932. Coffey took to this suggestion, 
found it easy to insert the ring on an ordinary curved forceps 
into the straight rectum of a dog, but difficult to insert into 


Fic. 13. Two ends of ureter after cutting with hair pin wire loop on applying electrode 
of cutting current below. Loop is again pushed up over ureter (shown just above upper 
clamp). If ureter is pulled down upon hard by loop and current is very weak, there is, 
practically, no damage to surrounding intestine and ends pull apart for some distance. 
Fate of upper, burned end depends upon function of fistula (ureteroenterostomy) 
above it. Either closed or open would be satisfactory. 


the human rectum which is directed backward and to the 
left and contains valves and membranous folds. Cofley devised 
an olive tipped, hollow ended curved forceps, to carry a 
ligature, through which the necrosing suture was to be passed. 

I found that an ordinary curved forceps, grasping a metal 
ring, could, without danger, be passed by all folds and valves, 
when carefully guided from above. If there were any difliculty 
in passage, the ring could be liberated from the forceps and 
rolled between the fingers to any position in the rectosigmoid. 


Fic. 11. Muscularis and serosa of rectosigmoid is closed over stretch of ureter, lying 
on mucosa. Hair pin wire, looping over lower end of ureter and passing through 
mucosa and out anus, is pushed back up through stitch line to illustrate its position, 
well above emergence of lower end. It is this wire which severs ureter. 

Fic. 12. Ureter lying on rectal mucosa, hair pin wire loop, pulling down on lower end 
and emerging through a rectal tube by rectum. Electrocoagulation electrode being 
applied, first to transfixion wire, creating fistula, and then to looping wire, severing 
ureter. 


i 
| | 
‘ 
| 
4 \ 
| 
i 
x 
j 


220 ADDISON G. BRENIZER 


Or for that matter, a ring could be picked up anywhere along 
the extent of the colon by allowing the patient to swallow 
several small rings the night before and at operation pick 


Fic. 14. Case of irreparable vesicovaginal fistula, two weeks after bilateral ureteral 
transplantation (Higgins-Brenizer). Urine by rectum in three days, rings removed 
sixth and ninth days. (Refer to Fig. 6.) 

them up and transfer them to the desired position. This 

procedure is of some importance if ever a uretero-intestinal 

anastomosis is made at any site in the colon other than the 
rectosigmoid(?). 

Beginning about eighteen months ago Charles C. Higgins of 
the Cleveland Clinic, still employing the submucosal position 
of Coffey to create a valve and the necrosing stitch of Coffey, 
began to experiment on dogs with simultaneous bilateral 
transplantation of the ureters. He described his technique under 
the title of ‘“‘Aseptic Uretero-intestinal Anastomosis.” 
Walters, in his paper before this association last year said: 
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Fic. 15. Bladder from same case, removed one month later. Note large fistulous opening 
and probes in ureters. 


Fic. 16. Same case three weeks after removing bladder. 
f221} 
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Higgins has modified this method [the transfixion and necrosing suture 
method] by not dividing or occluding the ends of the ureters until the 
uretero-sigmoidal anastomosis has established itself; he prefers division 


Fic. 17. Case of ureterovaginal fistula, left, ten days after unilateral transplantation, 
Coffey technique No. 3, Brenizer ring, urine by rectum in three days, ring and suture 
in six days. 


or occlusion later, when the bladder is removed. In an experimental 
study of the so-called aseptic, suture-necrosis method, Mann and I found 
that immediate or eventual hydronephrosis occurred so frequently, even 
though urine appeared in the rectum from the fourth to the sixth day in 
most cases, that I have been fearful to use the method clinically. 


Higgins in a letter to me of June 18, 1934 writes: ““I have 
collected a series of 52 cases with three fatalities. We are more 
than enthusiastic over the results we have secured with its use 
during the past year.” 

My opinion, from what I can gather from various sources 
and from my own experience, is that there is no objection to 
the necrosing suture method when properly executed to create 
an appreciable fistula between ureter and intestine, and that 
the lateral anastomosis without interruption of the continuity 
of the ureters, of Higgins, is the one revolutionary suggestion 
and method since the original “‘submucosal transplantation”’ 
of Coffey. I shall describe and picture the technique of Higgins 
with a superimposition of my use of the ring. 
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W. M. H., a negro girl aged fifteen, was pregnant when she was fourteen 
and delivered with forceps under great difficulties. The anterior wall of 
the vagina and bladder were widely lacerated, leaving a large, scarred, 


Fic. 18. Case of exstrophy of bladder: (a) after transplantation of left ureter, Coffey 
technique No. 3, Brenizer ring; (B) after transplantation of right ureter, Higgins- 
Brenizer ring; (c) after removal of bladder; (p) now, waiting a better plastic procedure. 


irreparable opening between vagina and bladder. 
Operation, general anesthesia (gas and ether) mid-line incision below 


4 
the navel, Trendelenburg position, whole pelvic basin exposed after pack- 
ing. Both ureters were easily identified without catheters, the peritoneum 
4 incised and the ureters gently stripped from their bed for an extent of 
3 inches, at a location along the pelvic wall where they could most com- 
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fortably be laid against the rectosigmoid, but as near down to where they 
were lost around the cervix and their insertion into the bladder. Incisions 
were made into the rectosigmoid, lower on the left side than on the right, 


Fic. 19. Case of exstrophy of bladder, epispadias, undescended testicles and herniae 
after transplantation of right ureter. Coffey technique No. 3, Brenizer ring. 


through the serosa and muscularis down to but not into the mucosa. The 


ureters were placed in their submucosal beds, for a run of about 114 inches 
and anchored in place at their lower ends by taking a stitch twice through 
the ureters and once through the intestinal mucosa and ring held like a 
darning egg in the rectum against the mucosa. The ring, tied with a silk 
thread and held by a long curved forceps, had been placed in the rectum 
before the operation began. There had been no cleansing of the recto- 
sigmoid beyond an enema. The competency of a lacerated perineum had 
been proved by the injection of water and air. As the nurse gently delivered 
the ring on the forceps from below under guidance from above, it was 
pushed in position on the left side. The ring was then grasped with an 
Allis forceps through the whole intestinal wall. The ring on the right side 
was released from the grasp of the forceps and rolled into position where 
it was grasped by an Allis forceps. The rings thus grasped established a 
fixed point, held the intestine perfectly and served to facilitate the cutting 
down to the mucosa and the laying of the transfixion and necrosing stitch 
through the ureters and through the rings. These silk necrosing sutures 
were tied down hard on the rings. The muscularis first, and then the serosae 
were united over the ureters with a Lembert stitch of No. 0 chromic cat- 
gut. The lateral flaps of the parietal peritoneum were stitched, in turn, over 
the serosal stitch line to the rectum. 

The bladder was pushed away from the peritoneum above and around 
to the sides, forcing it as far as possible under the symphysis, and in 
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closing the peritoneal wound, the peritoneum was anchored high to the 


muscle and fascia, thus beginning the liberation of the bladder and creating 


a much larger space of Retzius for the anticipated cystectomy. Two 


Fic. 20. Patient twenty-four-years-old, exstrophy of bladder, stones in both kidneys, 
poor kidney function, markedly dilated ureters, papillomata of bladder, overhanging 
ureteral openings. Not operated on. He will die soon, fate of these cases if not 


operated on. 


Penrose drains were placed in the bladder space for forty-eight hours. 

The postoperative course was with but slight reaction, the urine began 
to flow by rectum within forty-eight hours. The rings bearing the necrosing 
ligature came away on the sixth and tenth days respectively. The fistulae 
were created and enlarged by gentle pulls on the rings long before the 
complete necrosis and liberation of the rings. 

The cystectomy was completed a month later. The separation of the 
peritoneum and anchorage in a higher position and the separation of the 
bladder at the first operation, particularly lack of bleeding, were a great 
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help. The ureters were identified as they entered the bladder and as they 
tugged upon the rectum when pulled on. A small slit was made into the 
peritoneum, the ureters clamped raw on the rectum, tied with chromic 
catgut and tucked into the rectum. The small peritoneal opening was 
reclosed. The dissection of the bladder was carried down to the scarred 
opening high in the anterior vagina wall, and this opening in the vaginal 
wall was left open for drainage. Even the mucosa of the trigonum and 
down into the urethra was hollowed out by dissection and cautery. Two 
Penrose drains were inserted above, one below. 

The postoperative course was again uneventful, healing almost per 
primam. There was never any distention, the urine to the rectum kept up 
bowel movements and kept down flatulency. 


After the wide separation of the bladder at the first opera- 
tion, the removal of the bladder from below was considered, 
but abandoned for these reasons: (a) The approach must be 
through a urine-drenched field; (b) the high position within the 
peritoneum where the ureters emerged from the rectum was 
difficult to reach; (c) the opening of the peritoneum through 
this route might give rise to infection. However, with the 


method of severing the ureter to the bladder without reopera- 
tion and without reopening the peritoneum, we may leave 
fistulous bladders unremoved or remove them from below. 
The bladder can be more readily separated when outlined 
under gentle distention, not applicable with fistulae. The 
bladder tucks around in crannies and corners in a most sur- 
prising way, and care is required to remove it intact with 
ureters attached. Nevertheless, with the separation at the 
first operation, which can be nearly complete, so long as the 
ureters remain attached intact and urine will flow, the bladder 
in the female can be removed from below, along with the 
urethra through the vagina. I have orientated myself recently 
with partially filled and empty bladders in correcting cystocele 
and prolapsus. I shall report later after trying vaginal cystec- 
tomy first at autopsy. 

Necessity is the mother of much thinking and many ideas. 


A woman, Mrs. T., who had been treated for cervical carcinoma with 
radium, presented herself, literally, with the whole floor of her bladder and 
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anterior vaginal wall out. All four of my fingers, held together, could be 
inserted into the bladder opening. Because she was in such a miserable 
condition, already with metastases, she was advised against any operation, 
but was desirous of doing anything to stop the flow of urine and the result- 
ant excoriation, while she did live. She would never stand and perhaps 
never live to stand a second operation of cystectomy. She would never 
stand a prolonged nor shocking first operation. Her easiest course, after 
bracing up with blood, glucose and salt solution, was to have simultaneously 
both ureters transplanted after the style of Higgins, but how to stop the 
urine flow to the bladder without a second operation and to interfere with 
urine flow as little as possible, up to that time? 

The following technique was carried out: A rectal tube was inserted 
into the rectum. Both ureters were rapidly exposed. Two incisions were 
made into the rectosigmoid through serosa and muscularis down to mucosa. 
A piece of tonsil wire was bent like a long hair pin, looped over the lower 
end of the right ureter and passed through the mucosa, at the lower end of 
the incision, into the open end of the rectal tube. Then a like piece of 
wire pierced the right ureter and was also passed into the rectal tube. 
The rectal tube was shifted down and the same procedure performed with 
the left ureter. The muscularis and serosa were closed over the ureter. The 
lower ends of the transfixion wire were bent for identification and attached 
to slight elastic tension. After three days under the guide of a proctoscope 
a small rectal tube was passed over the transfixion wire to insulate it 
and the wire was touched with an electro-coagulation electrode and the 
wire cut through. On the twelfth day the lower wire looping the ureter 
was pulled down upon hard, and a low current arranged so that when the 
electrode was applied to the wire the effect would be not only to cut 
slowly through the ureter and rectal mucosa and to necrose the tissue for 
a slight distance around, but also, through the pull, to dislodge the ureteral 
ends. 

In this particular case the great advantage lay in not having 
to reoperate to disconnect the ureters from the bladder and in 
every case a big advantage in not having to re-enter the peri- 
toneum, even when carrying out the cystectomy. 

The fate of the looped lower end of the ureter should 
depend, in large part, on the function of the fistula above it. 
If functioning actively, the lower end would certainly close. 
The lower end would, possibly, also discharge urine. The lower 
end, at the point cut, lies behind serosa flaps, and would likely 
close with the aid of intra-intestinal pressure, like an enteros- 
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tomy. If this should fail, there is still another chance at closure 
when the bladder is removed. This is a brand new technique, 
works very easily and rapidly. If any of you should try it, 
I should appreciate a word from you. 


Mrs. H., aged fifty. On the thirteenth day following subtotal hysterec- 
tomy with removal of the cervix, there was a watery discharge. This 
continued for seven weeks; indigo-carmine appeared at the left angle of the 
vaginal fornix. The patient voided regularly, the bladder was continent, 
right ureter and kidney normal. A catheter passed for an inch up the left 
ureter and stopped. Conclusion: Uretero-vaginal fistula. The advice of 
one of the local urologists was to remove the left kidney. He also reported 
that he had had 16 such cases where the kidney had been removed and 
everything had remained quiet in medical circles and in the court house. 
This was my first case in twenty-seven years of surgical practice. 

Following Coffey technique No. 3 and use of the metal ring through 
which the transfixion suture was passed (Brenizer), the flow by vagina 
stopped immediately. Urine began by rectum on the third day; the ring 
passed on the seventh day. 


In this particular case, it might be asked why the ureter 
was not detached and reimplanted into a submucosal position 
into the bladder? The reason was that there was some scarring 
around the lower end, and fearing at least interference with 
peristalsis in the lower end of the ureter on account of tension, 
altered blood supply, cicatrix or trauma, I chose a uretero- 
enterostomy instead of a uretero-cystostomy. I did Coffey 
technique No. 3, according to Mann and Walters, a wrong 
choice of technique, and according to Kerwin, I may have made 
the wrong choice of any technique. Kerwin has found hydro- 
nephrosis and pyonephrosis with each and every technique. 
What should have been done in this particular case was to have 
placed the ureter in the submucosal position, still connected 
with the bladder (Higgins), transfixed the ureter with one hair 
pin wire, looped it with another wire at the lower end (Brenizer) 
and closed over the muscularis and serosa. The wires could, 
under slight tension, be made to necrose through in time, or 
be made to cut through at will by applying the electrode. 
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One wonders on approaching this subject of ureteral trans- 
plantations and implantations, why it would not serve as well 
to place the ureter directly on the serosa where the intestine 
is very thin, without cutting down to the mucosa, and merely 
sew the reduplicated folds of intestinal wall over it, just as is 
done in an enterostomy, with catheter. Would it work? It will, 
but for how long? The objections are: (1) While the adhesion 
of ureter to serosa is rapid, it Is too dense and rigid. (2) The 
whole intestinal wall beneath the ureter is thicker and less 
pliable and supple in aiding the valve formation. (3) Epitheliza- 
tion between ureter and intestine is slower and less sure and 
might become obstructive. An indefinite number of ureteral 
implants done by any method become more or less cicatrized 
and obstructive, structurally or functionally by lacking peris- 
talsis in the terminal ureteral end. In case of emergency, 
however, the ureter might be rapidly transplanted on the 
serosa, particularly where the intestine is very thin. (The 
muscularis is occasionally very thin in children; thick in 
dogs.) 

In this same case a uretero-cystostomy might have been 
done in this way: The ureter, loosened close down to the 
bladder is picked up on the long hair pin wire. The bladder, 
close to the ureteral passage into the bladder is incised down 
to the mucosa. The ends of the hair pin wire are passed through 
the mucosa into the bladder, down a catheter, out the urethra. 
The muscularis and serosa are closed. The catheter is kept in 
place to keep the bladder collapsed, later the electrode is 
applied and the ureter severed. 

M. F. B., a girl eight years old, exstrophy of bladder. First operation, 
May 8, 1934, left ureter, under closed circuit (Coffey technique No. 3) 
with ring (Brenizer), without tugging-thread, lively reaction for two days 
and considerable distention, slight drainage from wound. Not sure of urine 
flow before fourth day, ring detached on sixth day. Second operation, 
July 4, 1934, Higgins technique, with ring (Brenizer) and tugging-thread. 
Urine almost ceased to run by bladder in twenty-four hours, only few drops 


in forty-eight hours. Ring detached in five days. Third operation August 3, 
1934: Bladder removed, left ureteral stump pulled out, right embedded 
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in rectum. Considerable bleeding, skin flaps shifted with difficulty. Very 


slight reaction. 

S. P., boy, aged six. First operation May 22, 1934, Coffey technique 
No. 3. Ring and tugging-thread (Brenizer). Urine appeared on the third 
day, ring bearing suture in five days. Temperature reaction, but uneventful 
recovery. Second operation July 4, 1934, Coffey technique No. 3, necrosing 
suture without ring. Suture never appeared within nine days. Child got 
out of bed, stood on all fours and had bowel movement all over the wound. 
Died of peritonitis on the ninth day.Skiodan not used for this ureter. 


While the flastic results and future child-bearing may be 
satisfactory in the female, the plastic and functional recon- 
struction is far from satisfactory in the male. It has not yet 
been possible to reconstruct a patent urethra for conveying 
semen. The penis can be rounded off it is true, but mucous 
membrane around the veru montanum must be left and an 
opening for the discharge of semen. The sex urge may be more 
than desired and satisfied by copulation or masturbation. A 
very recent case of epispadias without vesical sphincters has 
offered a perfect penis plastic. 

I have mentioned twice during the course of this paper 
that I would revert to the subject of ureteral transplantation 
into the cecum. The problems of technique are not to cause 
worry because technically the cecum or ascending colon offers 
all advantages and none of the disadvantages: less danger of 
soiling, fewer bacteria, of the rectosigmoid. The disadvantages 
in transplanting the ureters into the cecum may be gathered 
from the following comments by several of our most excellent 
and best known surgeons: 

Burman, C. E. L.: A case of transplantation of the right 
ureter into the cecum and of the left into the sigmoid five years 
afterwards.* 

As far as I am aware the caecum has not been used as a reservoir for 
the urine, and it would appear that there are certain advantages to be 
gained by such a procedure in preference to the recognized sigmoid route: 


(1) The changes of ascending infection, although considered not tenable 
today, are certainly less than in the sigmoid. (2) The urine passes into 


* Brit. J. Surg., 20: 44-48 (July) 1932. 
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a more or less definite receptacle. (3) Absorption of water takes place 
during transit of urine along the whole length of the large bowel, with 
consequent less desire to pass urine. (4) There is no chance of solid con- 
tents interfering with the flow of urine from the kidney, as the contents 
in this area are fluid. (5) The caecum is easily fixed in a convenient posi- 
tion. (6) The appendix stump orifice is a convenient and comparatively 
easy and safe method of anastomosis by means of the ink-well method. (7) 
There appears to be no irritation when the urine passes into the caecum as 
the acidity is quickly neutralized by the alkaline contents from the ileum. 


Hugh Cabot: 


I note that Dr. Walters has written you in regard to the matter. The 
publication to which I think Dr. Walters refers was by John Ormond, who 
did some interesting experiments on monkeys, from which he drew the 
conclusion that a ureter transplanted to the cecum or ascending colon 
necessarily resulted in degeneration of that kidney. I do not, myself, doubt 
that the kidneys of his monks degenerated, but I gravely doubted as to 
whether these conclusions are applicable to man. 

My own experience is limited to three patients in whom on account of 
mechanical difficulties—a short ureter—the choice was between trans- 
plantation to the cecum and nephrectomy. All of them had a reasonably 
capable left kidney, the ureter of which had been transplanted to the 
sigmoid. All of them did well and have lived happily ever afterwards, the 
longest time being now ten years. At that time we carried out some experi- 
mental work on these patients under the supervision of Howard Lewis, 
the professor of bio-chemistry at Michigan. We were unable to find any 
evidence of reabsorption of urinary solids. 

My own view is that under necessary conditions, the operation is 
entirely justifiable, though I doubt whether the clinical evidence is yet 
sufficient to allow us to be dogmatic. 


Waltman Walters: 


We have had no experience at the Clinic with ureteral transplantation 
to the cecum. Under these circumstances, since I have had neither clinical 
nor experimental experience with the problem, | hesitate to express an 
opinion about it. My colleague, Dr. Cabot, has maintained that there 
should be no objection to it, and I am asking him to write you. 

It seems to me that I read last year in a copy of the proceedings of 
one of the branches of the American Urological Association of some experi- 
mental work on ureteral transplantation to the cecum. If I recall correctly, 
in every instance a marked degree of ascending infection occurred in the 
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ureter and in the kidney in such animals. I believe that in all of the dogs 
in which the right ureter was transplanted into the cecum the function of 
that kidney was inadequate to maintain life and this was proven to be so 
after removal of the left kidney. 


Charles C. Higgins: 


In regard to the transplantation of the ureters into the cecum, I thought 
this procedure had been fairly well discarded due to the fact that there 
is considerable absorption from the cecum and ascending colon which 
is accompanied by considerable elevation in the blood urea and signs of 
uremia. This has been done experimentally by numerous men, and I like- 
wise have made the same observations in dogs. Therefore, for this reason, I 
certainly would not advocate transplantation of the ureters into the cecum. 
The closer you approach the cecum from the sigmoid the more absorption 
you get. 

There certainly is absorption of other parts of the urine, including 
the water, as these patients definitely become toxic. Likewise, cases have 
been reported where the acidity of the urine apparently causes irritation 
of the cecum resulting in considerable diarrhea. I de not believe that the 
attempt to relieve this irritation by large doses of alkalies would be of 
any avail as it would probably not cause any encrustation. 


Frank H. Lahey: 


I am able to answer your questionnaire by personal experience. | 
transplanted a ureter into the cecum about a year ago and I would never 
do it again. I first transplanted a ureter into the sigmoid on the left side 
by a technique which I am about to publish and everything was all right 
but as soon as I transplanted the right ureter into the colon the patient 
had constant diarrhea, I think from the constant irrigation of her colon. 
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THE TREATMENT OF 


VESICOVAGINAL AND URETEROVAGINAL 
FISTULA 


E. Lower, M.D. 


CLEVELAND, O. 


ESICOVAGINAL fistula is a condition that is quite 

generally regarded as extremely rare, but in spite of 

improved surgical and obstetrical technique, a good 
many women, who are suffering from this unfortunate affliction 
still present themselves for treatment. It is almost impossible 
to determine the exact incidence of vesicovaginal fistula, 
especially with regard to its relation to the total number of 
births and pelvic operations, because the treatment of these 
patients is probably concentrated to a large extent in the 
larger medical centers, and also because a vast number of 
these patients who present themselves at these institutions 
have had the operation, which is responsible for the fistula, 
performed elsewhere. 

The casualties of childbirth are responsible for a certain 
proportion of these cases, but obstetrical accident is not the 
only cause of a vesicovaginal fistula; it may result from a 
surgical accident in the course of a pelvic operation; it may 
be due to a malignant condition of the bladder or cervix; it 
may result from the application of radium in the treatment of 
a pelvic malignancy; or it may be due to the invasion of the 
malignant growth itself. Table 1 shows the causes of the fistulas 
in our series of 71 cases. 

The diagnosis of vesicovaginal fistula presents but little 
difficulty. The principal symptom is incontinence of urine 
accompanied by excoriation of the vaginal mucosa, although 
in case a small fistula is high in the vagina, most of the urine 
may be voided normally. In any case of incontinence of 
urine, especially in a woman who has borne children, or who has 
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undergone a pelvic operation, the vagina should be carefully 
examined to discover whether or not a fistula is present. The 
site of the vaginal fistula may be determined usually by 


TABLE I 
CAUSES OF VAGINO-URINARY FISTULAS (7I CASES) 


Cases without cancer 


42 


Cases with cancer 


29 


digital examination and by the use of the speculum, while 
the site of the opening into the bladder may be identified by 
cystoscopic examination. In case of doubt, dye may be injected 
into the bladder, and its presence in the vagina will indicate 
both the presence of a fistula and its site. It is of special 
importance also to determine whether or not more than one 
fistula is present, whether the cervix or the neck of the bladder 
is included in the fistula, and whether or not a malignant 
lesion Is present, for all these factors have an important bearing 
upon the type of operation to be performed. 

No treatment for vesicovaginal fistula can be dissociated 
from the name of J. Marion Sims, one of the many shining 
medical lights who came from the South. He first pointed the 
way to a rational method for the treatment of this condition. 

It must be emphasized that treatment must be individ- 
ualized, for no one type of operation or approach can be 
used satisfactorily in all cases. The very fact that so many 
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techniques have been described to correct this condition would 
indicate that no one method is always reliable. In many, if 
not most, of the cases that I have seen personally, repeated 


Fic. 1. Fistula and incision made around it. Bladder mucosa is turned back. 


unsuccessful attempts have been made to close the fistula. 
In one case an attempt at repair had been made eleven times. 
Each attempt to treat such a case is made more difficult by 
the presence around the opening of very hard, fixed scar tissue. 
It follows, then, that the treatment of a vesicovaginal fistula 
must be strictly individualized, the choice of the method 
depending upon the position of the opening, its size, the 
amount of cicatricial tissue that surrounds it, and whether or 
not malignant disease is present. Table 11 shows the types of 
operation employed in our series of cases. 

If repair of the fistula is deemed advisable, this can be 
accomplished either through the vaginal or the transvesical 
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approach. When the vaginal approach is used the following 
technique is employed. 


TABLE 
TREATMENT OF VAGINO-URINARY FISTULAS (71 CASES) 


Figure 1 shows the fistula, how the incision is made around 
it and how the bladder mucous membrane is turned in. The 
next step is to dissect two vaginal flaps free, one above the 
fistula and the other below. The lower flap is then plicated 
under the upper flap. Inasmuch as one side of the lower flap 
is composed of mucous membrane, it is scarified before it is 
turned under the upper flap (Fig. 2). The lower flap is sewed 
up under the upper flap and the edges of the upper flap and 
the margin from which the lower one was taken are sewed 
together (Fig. 3). 

When the transvesical approach is utilized, the mucous 
membrane of both the vagina and the bladder is separated. 
An incision is made across the fistula and the bladder wall 
is dissected free from the vaginal surface for some distance to 
assure mobilization (Figs. 4 and 5). The wall of the vagina 
and the wall of the bladder are each turned into its own viscus 
to form an entropion (Fig. 6). 

It should be emphasized that the operation must always 
be designed to meet the needs of the individual case. Some- 
times the ureter is involved in the fistula, or there is such 
extensive sloughing and excoriation that it is impossible to 
attempt to repair the fistula, and then transplantation of 
the ureter on the affected side is necessary. According to the 
indications in the individual case, this is done either into 
the bladder or into the intestine. 


Fic. 3. Lower flap sewed up under upper flap and edges of upper flap and margin from 
which lower one was taken sewed together. 
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Fic. 4. Incision in bladder wall. 
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Fic. 5. Dissection of bladder wall from vaginal wall to insure mobilization. 
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In our series of cases of vesicovaginal fistula, 13 trans- 
plantations have been performed, 3 of them into the bladder 
and 10 into the intestine. Dr. Higgins, of our Clinic, has 


Bladder 


Fic. 6. Formation of an entropion. 


recently described a simplified technique for ureterointestinal 
anastomosis which will probably be useful in some of these 
cases of vesicovaginal fistula, as well as in the other conditions 
in which this type of operation is indicated. 

There ts another type of short-circuiting operation which 
might be mentioned in connection with these cases. This is 
transplantation of one ureter into the other. Dr. Higgins and 
I performed this operation with very satisfactory results on 
a man who had a patency of the lower end of the ureter which 
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caused a reflux of urine back into the kidney. In a case of 
vesicovaginal fistula in which the approach for transplantation 
of one ureter into the other would be suitable, it probably 
could be utilized with equally satisfactory results. 

Sometimes the damage to renal function from obstruction 
and pressure on the ureter makes nephrectomy the operation 
of choice. In our series of cases, it has been necessary to 
remove the kidney in 3 instances. 

Vesicovaginal fistula is one of the most annoying, distress- 
ing afflictions that can beset a woman, and a condition that 
challenges all the resources of surgery for its correction. The 
relief experienced by the patients who are successfully treated 
is enough compensation for all the trying problems this 
condition presents to the surgeon. One of my patients was ‘a 
woman in whom a vesicovaginal fistula developed following 
childbirth and caused sloughing of the whole lower portion of 
the bladder. Ureteral transplantation was done. She became 


pregnant and at term a cesarean operation was performed. 
[For Discussion see p. 265.] 
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SPONTANEOUS INTRAPERITONEAL 
PERFORATION OF THE BLADDER 


Henry W. Cave, M.D., F.A.C.S. 


NEW YORK CITY 


ISTURBANCES in the urinary tract, especially when 
acute, not infrequently fall into the hands of the 


general surgeon. 

With the constantly rising numbers of motor driven vehi- 
cles, automobiles, trucks and airplanes, traumatic injury of 
the bladder is increasing; vet, rupture from whatever cause is 
still uncommon enough to invite discussion, and the reporting 
of unusual instances. Whether they are spontaneous or 
traumatic they are not so rare that they should be forgotten 
in the examination of any so-called surgical abdomen. My 
own interest in the subject was prompted by an error in diagno- 
sis; fortunate however, was the outcome for a cooperating, 
courageous patient. 


On a Sunday night in the latter part of April (April 22, 1934) of this 
year, I was asked to see a very obese woman of sixty-seven who complained 
of severe abdominal pain, distention, nausea and vomiting. She had had 
pneumonia in 1926 and during this illness is said to have suffered from 
disease of the gall bladder, being treated at the time by Dr. Sippy. In 
February of 1934 she was hospitalized for “palpitation of her heart”’ and 
for a careful “work-up” which revealed no organic lesions. Since her 
discharge from the hospital she had felt very well and had engaged in her 
usual activities. She had been free of distress of any sort. During the evening 
of Saturday (April 21, 1934), the night before I saw her, she felt below 
par, unduly fatigued and without appetite for dinner. She retired at ten 
o’clock and at eleven was suddenly awakened with severe cramp-like lower 
abdominal pain; she voided. This pain was apparently of short duration, 
for she went back to sleep. Again during the night she awakened and 
“‘voided normally”’ so she states. All of Sunday until noon, she voided at 
several hour intervals, when to her surprise she noticed -a blood-streaked 
urine on one occasion Sunday morning. Her physician considered a renal 
or ureteral colic and morphine was given. That afternoon and early evening 
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pain and distention increased and she was removed to the hospital. A flat 
plate of the abdomen was taken on admission expecting to identify a renal 
calculus; none showed, however, in the film; but instead, a markedly 
dilated large colon, the hugely dilated area extending from the cecum to the 
sigmoid where it abruptly ended. Her temperature was 98.6°F.; pulse 72; 
respirations 18; catheterization recovered 50 c.c. of brownish urine, con- 
taining a trace of albumin and many red blood cells. White blood count 
11,425 with 95 per cent polymorphonuclear neutrophiles. With the increas- 
ing abdominal distress and distention, completely disregarding the bloody 
urine, a preoperative diagnosis of intestinal obstruction due to sigmoid 
growth was made, and an immediate cecostomy done, to relieve her 
distention by decompression. By noon of the following day (April 23, 1934) 
only a few ounces of urine had been recovered by catheterization. We felt 
the urine was being voided with colonic irrigations that had been given 
during the early morning. The patient was still markedly distended, 
especially in the right half of the abdomen, more particularly in the right 
upper quadrant. The distention produced a distressing dyspnea. Tuesday 
(April 24, 1934) the patient showed no improvement, high pulse rate, 
dyspnea increased; scanty blood-tinged urine by catheterization which was 
little heeded as the patient told us she was voiding with the return of the 
enema or colonic irrigations. Thin barium poured through the cecostomy 
tube with roentgenograms afterwards revealed no obstruction of the sig- 
moid, the entire large bowel down to the anus being filled out. Yet, the 
distention increased nausea and vomiting subsiding Wednesday (April 25, 
1934) she appeared more distended, her general condition not as favorable 
as the day previous; pulse rate increased; temperature mounting. I informed 
the patient’s family that her condition was grave, that a mistake in diag- 
nosis had been made and another exploration imperative. Through a left 
rectus incision, eighty-five hours after the onset of her illness, the abdominal 
cavity was re-entered. From the right upper quadrant 2 gallons of clear 
fluid were evacuated, the greater omentum had for some unexplained reason 
walled off this large quantity of fluid beneath the liver, in such a way that 
the gall bladder which had a long mesentery, hung suspended in the center 
of it. The gall bladder, liver, duodenum, stomach and pancreas were 
palpated and found to be normal. Flowing up from the left lower hypo- 
chondrium was a stream of fluid; extending the incision downward and 
placing the patient in the Trendelenburg position, we found to our surprise 
and delight, a small punched-out hole in the dome of the bladder, to the 
left of the midline. From this opening fluid trickled. In diameter the 
opening which was rounded and having somewhat the appearance of a 
small anterior wall duodenal perforation; it measured approximately 
0.5 cm. Carefully it was examined, practically no induration surrounding 
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it, the appearance of the perforation and the area about it gave one the 
immediate impression of a small localized ischemia or even gangrenous 
area. A strip of tissue was excised from the side of the perforation, and 
closure was made with infolding mattress sutures of fine catgut in two 
layers; a Penrose drain was placed to the side of the bladder and the wound 
closed. A Pezzer catheter was inserted into the bladder through the urethra. 
A satisfactory convalescence followed. 

Dr. H. Dawson Furniss was asked to cystoscope her and to follow this 
phase of her recovery. He records the following findings and impressions: 
May 31, 1934: The catheterized specimen showed a faint trace of albumin, 
a moderate number of pus cells. Negative for sugar, casts and red blood 
cells. On culture the colon bacillus was obtained. Cystoscopy: The bladder 
showed a mild congestion, and in the median line on the posterior wall was 
seen a small scar which, in all probability, was that of the perforation. No 
evidence of tuberculosis, malignancy or ulceration. June 20, 1934: Cystos- 
copy shows that there is still a slight general congestion of the bladder and 
a dimpled scar is seen in the location above mentioned. July 26, 1934: 
Patient has been seen at infrequent intervals between June 20, 1934 and 
today, each time having received irrigations with boracic acid solution 
and instillations of argyrol. Today the urine contains no pus. There is 
still a faint trace of albumin. The patient is now free of symptoms. 

The pathological report of the tissue removed at operation states: 

“Gross: An irregular-shaped piece of red tissue, 1 X 0.5 X 0.5 cm. 
said to have come from a ruptured ulcer of the urinary bladder. 

“Microscopic: The sections show bundles of muscles from the bladder, 
with marked interstitial infiltration of blood. There are interstitial areas 
of chronic productive inflammation. There is no evidence of carcinoma or 
tuberculosis and the type of inflammation of the ulcer is not evident from 
the sections. 

“Diagnosis: Chronic inflammation and hemorrhage in the wall of the 
urinary bladder.” 

Final Diagnosis: Spontaneous perforation of small diverticulum of the 
bladder; or perforation at the site of a necrotizing thrombosed vessel. 

Follow-up: Examinations have been repeatedly made since her discharge 
from the hospital. She is perfectly well. A note on October 11, 1934 states: 
“There is a general abdominal weakness on either side of the long left 
rectus scar. No true hernial ring palpated. A uniform sagging of the group 
of the left abdominal wall muscles. Patient says her bladder functions 
perfectly, voids four to five times a day, never gets up at night.” 


On November 2, 1871 the doors of The Roosevelt Hospital 
were opened; shortly thereafter, Christmas Eve, December 24, 
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1871, their first patient with a rupture of the urinary bladder 
was admitted. 

A young man, drinking, fell down a stairway; a few drops of bloody 
urine were withdrawn; preoperative diagnosis: rupture of the bladder with 
peritonitis. Three days elapsed between the time of injury and operation. 
A tear was found in the posterior wall of the bladder. Rubber tubing was 
placed into the bladder through the opening, no attempt was made to 
suture. The patient made an uneventful recovery. 


It seemed of interest, after reading of the successful out- 
come with this first patient, to analyze all such cases, from the 
opening of the hospital to the present time, a sixty-three year 
period. 

From our files 33 case histories were found and carefully 
studied. The mortality was appalling: of the 33 patients :27 
died; a mortality of 80.1 per cent. In justice to the physicians 
and surgeons, particularly of those earlier days, only 18 were 
operated upon, thus an operative mortality of 54 per cent; 
this operative mortality is sufficiently high to cause us to 
wonder whether this provoked speculation even twenty or 
thirty years ago. 

The majority were males. Many were intoxicated. A note 
at the end of an autopsy protocol expressed it; ‘The old story 
of the drunk with the ruptured bladder.’’ And we wonder now 
if it was not with such a hopeless fatalistic attitude, perhaps, 
on the part of the operating surgeon, that many of the patients 
were operated upon, when hardly sufficient preoperative study 
and preparation had been undertaken. Certainly it is some- 
thing more than modern operative methods that has reduced 
the mortality. 

Many were struck or fell with an over-distended bladder; 
some were crushed between cars, the splintered ends of frac- 
tured pelvic bones puncturing the bladder wall. 

There is a suggestive history of spontaneous perforation in 
one instance in our series. 


An adult male, who had been drinking moderately for two days, 
without history of any injury, was seized with a severe chill and vomiting 
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attack followed by acute abdominal pain which became continuous. 
Catheterization was carried out three times, only small amounts of urine 
obtained, no gross blood seen on inspection. Preoperative diagnosis: 
Peritonitis. At operation “a gust of clear ascitic fluid. The peritoneum was 
inflamed. Under-surface of liver slightly irregular.” All fluid was evacuated 
and the peritoneum closed. The patient died from a double lobar pneu- 
monia; the history states an anesthetic sequela. Autopsy revealed an intra- 
peritoneal rupture of the bladder. Exploration at the time was superficial, 
as there was no uriniferous odor. It was taken for granted the fluid was 
ascitic. It can well be imagined with what chagrin the operating surgeon 
learned of the autopsy findings. He, no doubt, felt that in an alcoholic 
without history of injury, with a roughened under surface of the liver and 
absence of a uriniferous odor to the fluid, that cirrhosis with ascites was 
the correct diagnosis. 


Small quantities of blood-tinged urine or no urine after 
catheterization were the principal aids in the diagnosis of this 
group. In no instance was the injection of air attempted. A 
correct preoperative diagnosis was made and verified by 
operation in 16 of the 18 patients operated upon. 

One patient, of particular interest, was a young woman of twenty-two 

who had not voided for nine hours, having been to a cocktail party, a 
dinner party, the theater and a night club since the last voiding. Thrown 
from her seat to the floor of a motor car, in an accident, she had sustained 
a fracture of the descending ramus of the pubic bone; and a “concus- 
sional” type of rupture of her bladder, with a tear 13 cm. in length, through 
the dome of the bladder, in the midline. Prompt suture resulted in rapid 
recovery. 
In the severely crushed patients with rupture of the bladder 
not operated upon, some had torn urethras, as was revealed by 
autopsy. From a critical analysis of the 33 cases, one would, I 
believe, be justified in assuming that a more careful investiga- 
tion and proper evaluation of risk in each case would, no doubt, 
have resulted in a lower mortality rate. 

A true spontaneous perforation is an exceedingly rare 
occurrence. Trauma, even slight, is usually the direct exciting 
cause, yet with my patient, herein presented, the minutest 
and closest questioning many times since her operation has 
failed to bring forward any history of the slightest injury. 
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Many reports indicating spontaneous perforation, when 
carefully studied, suggest decidedly trauma; many that the 
patient was intoxicated but denied injury, this negative state- 
ment means little. A. T. Jones! reports this year (1934) as 
nearly a true spontaneous perforation as could be asked for; 
no pre-existing pathology could be found, simply an over- 
distended, perforated bladder. 


The patient was a woman of thirty-two with a large elastic-like mass 
in the lower abdomen diagnosed by her physician an ovarian cyst. With 
this tense tumor in her abdomen she attempted to raise herself on her bed 
to take medicine from her nurse and in so doing experienced severe pain 
and a “sensation that something in the abdomen had burst.”” On examina- 
tion the abdomen was generally distended, tense. The large elastic tumor 
had disappeared. A catheter was passed, and 12 ounces of bloody fluid 
obtained. Operation disclosed a rent in the fundus which admitted four 
fingers. As the abdomen was being closed the patient expired on the table. 


Appendicial abscesses have ruptured into the urinary 
bladder. These spontaneous ruptures or perforations into the 
bladder from non-absorbed abscesses are rare. One author, 
Rintelen,? reported last year a bizarre episode in a three- 
year-old boy, who evacuated through his urethra Ascaris 
lumbricoides, as well as a fecolith a few days later. Incision 
disclosed a non-encapsulated cavity adjoining the bladder 
with a lateral perforation anteriorly near the fundus. 

An unusual case of ileus, due to the rarely observed 
incarceration of the urinary bladder with a parietal necrosis 
into an inguinal hernia is recorded by Luchs.* This patient at 
operation revealed a loop of small intestine that had entered the 
bladder through a perforated necrotic portion. After with- 
drawal of the intestinal loop, the perforation was closed by 
suture. Recovery followed. Previous reduction of the hernia 
was the immediate cause of the perforation. 


ETIOLOGY 


The most important predisposing factor to rupture, either 
traumatic, concussional, or spontaneous, is distention. In 
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nearly all, trauma direct or indirect plays the leading role. 
Intoxication with consequent anterior abdominal wall relaxa- 
tion and even a slight direct trauma has resulted in the majority 
of torn bladders. A normal healthy bladder, unobstructed, 
probably never ruptures from its own muscular effort. A sudden 
blow to the anterior abdominal wall in the hypogastric area, in 
the presence of a fully distended bladder, results usually in an 
intraperitoneal rupture, as has so often been demonstrated in 
people intoxicated, or should there be no blow, the rupture can 
be understood for the drunken man falls like a heavy bag, 
often without involuntary contraction of muscles protecting a 
distended viscus. 

Fractured pelvic bones either from spicules or the unusual 
coincident sudden pelvic dislocations have been responsible 
for instances of perforation into the retrovesical space, extra- 
peritoneally. The partially filled bladder which has been sub- 
ject to a direct blow to the abdomen is said to rupture 
extraperitoneally. In certain instances where there has been no 
actual penetration of the bladder, after injury a “‘concussional”’ 
rupture may occur if the bladder is markedly distended; the 
intra-abdominal pressure is increased, and as illustrated by the 
young woman in our series, who had been all evening and half 
the night without voiding; true a fractured pelvis had occurred 
but the intra-peritoneal rupture in the midline over the dome 
extending 13 cm. gave the impression of a “‘blow-out”’ rather 
than a punctured wound. 

Other etiological factors to be considered are those pertain- 
ing to definite pre-existing pathology of the bladder wall as 
tuberculosis, carcinoma, diverticula or ulcerations. The patho- 
logically weakened bladder wall, if over distended, can and 
does rupture, from sudden forceful contractions of the anterior 
abdominal wall muscles. An enlarged prostate obstructing the 
urethra, or a stricture, if unrelieved, inevitably results in a 
ruptured bladder. During cystoscopy with too rapid and 
forceful injection of fluid the danger of rupture should be 
considered. 
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Recently Kretschmer* reports 2 astonishing cases of intra- 
vesical explosions with rupture of the bladder at the end of 
transurethral electroresections of the prostate, one intra- 
peritoneal, the other extraperitoneal. A “loud detonation”’ was 
heard in one instance, a “sudden dull puff” in the other. Both 
occurred at the end of the operation, the accidents were 
recognized, and the bladders sutured, with recovery. A mixture 
of gases intravesically was held responsible for the explosion. 


SIGNS AND SYMPTOMS 


The signs and symptoms depend largely upon the situation 
and the extent of the bladder perforation. Shock varying in 
degree accompanies the perforation whether it be traumatic or 
spontaneous, Intraperitoneal or extraperitoneal. In the intra- 
peritoneal type, it is more severe and unless the urine is with- 
drawn from the peritoneal cavity within a few hours, whether 
infected or not, signs of peritoneal irritation ensue. Pain in 
the bladder or lower inguinal regions with the desire yet 
inability to void is a common symptom. If there is sufficient 
urine present in the bladder, it is passed with effort and is 
blood tinged. Abdominal distention, nausea and sometimes 
vomiting if the irritation to the peritoneum is acute occur. A 
paralytic ileus to a confusing extent is not infrequently present. 
Tenderness may be elicited over the lower abdomen, and after a 
time rigidity and muscle spasm due to peritonitis. In the erect 
or partially erect posture, the patient experiences more com- 
fort than when lying down. If sufficient time has elapsed to 
permit of moderate flow of urine into the peritoneal cavity, 
dullness in the flanks is found on percussion. The pulse becomes 
rapid and the white blood cells increase. 

In the intraperitoneal form, the extent and severity of the 
peritonitis depends naturally upon whether or not the urine is 
infected at the time of the injury. If extraperitoneal in type the 
urine extravasation may extend over the lower abdomen, 
external genitalia, perineum and thighs or upward throughout 
the retroperitoneal space. It may take sometime before signs 
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of cellulitis, necrosis and gangrene present themselves; when 
they do, especially the last two, wide incisions and the estab- 
lishment of proper drainage are of necessity resorted to. 


DIAGNOSIS 


The diagnosis for the most part is relatively easy, sometimes, 
however, difficult. Symptoms and signs are occasionally hard 
to evaluate, particularly in the group of so-called spontaneous 
perforations. Some may be skeptical that after thirty-six 
hours a man may still be living with a large extravasation of 
urine in his peritoneal cavity. Yet Rivington states that out of 
85 fatal simple intraperitoneal ruptures more than half of the 
patients lived over three days and some of them lived a much 
longer period of time. 

A history of lower abdominal or pelvic injury followed by 
pain, inability to void, tenesmus and a few drops or ounces of 
blood-tinged catheterized urine, denotes usually a ruptured 
bladder. 

In most cases, the failure to withdraw a certain amount of : 
sterile water inserted after the injury strongly suggests a “ 
laceration; exceptions are: (a) often the catheter is plugged 
with blood clots preventing the return of any fluids; (b) where a 


rent has been “bottled-up”’ by a loop of bowel, thus allowing ee 
fluid to be injected and withdrawn as though it were a normal i 
bladder; (c) in certain large lacerations of the bladder huge a 


quantities of fluid up to a litre or more are injected and 
practically the entire amount drained off; under these condi- 
tions the peritoneal cavity is easily flushed and the fluid with- ef 
drawn as readily. 

Although blood in the urine is significant after injury, 
nevertheless lesions in different parts of the urmary tract, and 
bladder wall damage or disease, other than rupture, should be 
excluded before a definite diagnosis can be made. 

Immediate helpful diagnostic aids have of late been sug- 
gested. One is to fill the bladder with a boiled solution of 
5 per cent sodium iodide to the point of discomfort (more than 
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300 c.c. should never be injected). An x-ray plate is then made 
so that the outline of the urinary bladder is distinctly seen. 
The sodium iodide solution should then be emptied from the 
bladder without exertion, following which other pictures should 
be taken. Following this air is injected in order to obtain a 
contrast cystogram, thus demonstrating the amount and loca- 
tion of any extravasated media. From the roentgenograms one 
may see either the regular outline of the normal urinary bladder, 
or an irregular and distorted, indistinct picture with the 
extravasated iodide helping to outline the ruptured bladder. 
Uroselectan and skiodan are used in a like fashion if desired or 
by the intravenous route. (H. W. Martin.°) 

The method of Vaughan and Rudnick of injecting air 
through a catheter has been proved of value. The patient 
lies on his back, air is injected, and the vesical outline viewed 
from the side; if unbroken the bladder may be judged unrup- 
tured, but if a laceration is present, the air will be seen in the 
perivesical tissues or the prevesical space, or in the peritoneal 
cavity. The amount of air injected is roughly what is computed 
to be the air capacity of that particular individual. 

A fractured kidney or a lacerated urethra, following any 
injury, naturally should be excluded from the possible list of 
source of hemorrhage. 

When cystoscopy reveals a rent in the bladder, a positive 
unequivocal diagnosis can be made. Yet cystoscopy is seldom 
resorted to; wisely so, for the critical condition of many of 
these patients mitigates against the carrying out of such a 
procedure. Even when the patient’s condition is favorable, 
often cystoscopy is unsatisfactory on account of inability to 
distend the bladder due to the laceration, and also uncon- 
trollable bleeding engenders blood clots, thus interfering with 
accurate observation. 

A history of trauma, pain, tenesmus, scant bloody urine, in 
the majority of instances, warrants immediate abdominal 
exploration. Just as in the prompt investigation by operation 
of any other suspected ruptured abdominal viscus, so should 
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the bladder be searched for leakage; even if negative findings 
are recorded the procedure is justified and commendable. 


TREATMENT 


A diagnosis or even a doubtful diagnosis of rupture of the 
bladder demands immediate operative interference. If the 
rupture is suspected of being extraperitoneal the suprapubic 
space of Retzius is opened into, investigated anteriorly and 
laterally for perforations and properly drained; should the 
tear be found situated in the retrovesical space drainage 
through the perineum is established. If, on the other hand, 
there is an intraperitoneal rent the peritoneal cavity should 
be opened, and blood or urine suctioned off. A meticulous 
infolding suture of the laceration should be carried out with 
catgut sutures; whether single, mattress or of a continuous 
type makes but little difference. An indwelling catheter of 
some kind, inserted per urethram for several days, alleviates 
intravesical pressure and promotes healing of the bladder 
wound. Unless there is present a localized peritonitis with 
abscess formation, drains placed into the peritoneal cavity are 
of questionable advantage. 

Some advocate simply the placing of a large suprapubic 
bladder drainage tube into the bladder through the rent with- 
out suture. The patient’s condition warranting, the expendi- 
ture of ten minutes’ additional time for repair by suture seems 
more than worth while. In the late cases, especially with 
extensive infiltration about the base, adequate perineal 
drainage should be established. 
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NEPHROLITHIASIS 


R. LIVERMORE, M.D., F.A.C.S. 
MEMPHIS, TENN. 


HE history of nephrolithiasis dates back to antiquity. 

Hippocrates (460 to 370 B.c.) described its symptoms 

and prescribed diuretics, but operations on the kidney, 
except for perinephritic abscess or the large pyonephrotic 
kidney were considered certain death. Vandenberg quotes 
Bernard who tells of a successful nephrotomy and removal of 
several stones by an Italian, Dominico di Marchetti, in the 
seventeenth century. He says this is the first authentic nephrot- 
omy in the literature. It is remarkable that so many centuries 
elapsed, from the time of Hippocrates, before any attempt was 
made to remove a kidney stone by operation. Joly' does not 
regard Bernard’s record authentic, as he states the [first 
nephrolithotomy was performed by Morris in 1880, and the 
first positive x-ray diagnosis of a renal calculus was made by 
McIntyre in 1896.' 

Renal calculi may be composed of calctum oxalate and 
carbonate, phosphates of calclum magnesium and ammonium, 
uric acid and urates (rare), cystine (rare), xanthin (very rare), 
bacteria and fibrin (rare, and not true calculi). I have never 
seen a case of xanthin stone. 

Joly says we know that uric acid stones are formed in the 
kidney, yet uric acid calculi are rarely found in the kidney. 
He believes most of them are passed spontaneously, as he says 
most uric acid and urate stones are smooth and rounded, while 
oxalate and phosphate stones are covered with spicules or 
sharp crystals. It has been my observation that the reverse is 
true. I should rather say that uric acid stones form chiefly 
in non-infected urine (due to faulty metabolism) and, there- 
fore, increase very slowly in size; being small and remaining so 
for a longer time, they are more likely to pass down the ureter. 
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On the other hand, phosphate and oxalate stones form chiefly 
in infected urine (and are due to bacterial decomposition, 
faulty metabolism, and upset of the normal colloids of the 
urine), grow more rapidly and, hence, soon become too large 


to enter the ureter. 


ETIOLOGY 


The etiology of stone in the urinary tract is still a much 
mooted question. The multiplicity of theories proves conclu- 
sively that no one theory is correct. As you know, stones are 
composed of various constituents, and it is rare to find one 
that is composed of a single material. It 1s, therefore, ridiculous 
to think that the etiology of the different varieties could be the 
same. Stones too, vary in size, shape, consistency, location, 
and density. If one etiological theory is correct, then all stones 
should be more or less similar, and of the same ingredients. 

The author believes that many etiological factors enter into 
the formation of renal calculi; that these factors vary in 
different individuals, and that those things that are responsible 
for renal calculi in some people may be wholly inadequate to 
cause them in others. Of the many theories advanced, infection 
stands first, and from the experiments of Rosenow and Meisser,’ 
as well as those of Keyser,* we can no longer doubt the predilec- 
tion of certain strains of bacteria to the formation of calculi. 
It is also a fact that true bacterial calculi occur, either com- 
posed entirely of dead bacteria, or a clump of bacteria may act 
as a nidus for the precipitation of crystalline or colloidal 
material. 

Second is the colloidal theory of Spitzer and Hillkowitz.* 
This is based on the supposition that the crystalline matter of 
the urine is held in solution by its normal colloids. An increase 
in either upsets this balance and crystalline or colloidal 
material is thrown down and is thus ready for the other factors 
to utilize in the formation of a stone. Eisendrath and Rolnik 
state that colon and Salmonella bacilli cause precipitation of 
the normal colloids of the urine. This being true, then other 
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bacteria may be able to produce the same result. Thus infection 
should be credited with a twofold etiology: (1) the selective 
action, and (2) the action on the colloids. This makes infection 
(as already stated) the foremost cause of stone formation. 

3. Stasis. That stasis plays an important réle in the 
formation of renal calculi there can be no doubt, but that 
other factors are necessary to produce a stone has been con- 
clusively proved by animal experimentation, and by the 
numerous cases of stasis in which infection may or may not 
have occurred, in which no stone ts found. 

Must the colloidal theory come into action, or is the 
necessary ingredient added by (4) some metabolic dysfunction. 
The author is convinced that faulty metabolism is often the 
deciding factor in the formation of many calculi. Unfortunately, 
the cause of this faulty metabolism is unsolved. 

Is diet responsible? I am sure you will agree that persons 
who lead sedentary lives, who eat imprudently, especially of 
proteids, and food with a high calcium and phosphorus con- 
tent, and those who are under a nervous strain, and those who 
eat hurriedly and indulge in rich foods and drink are frequent 
sufferers from stone. Doctors are particularly susceptible; in 
fact, | have known more doctors who had urinary calculi 
than any other profession or trade. This, no doubt, is due to 
the inability of metabolic processes to cope with the oversupply 
and poor elimination of certain end-products, enhanced in 
surgeons by excessive perspiration and failure to provide by 
excessive water drinking the fluid thus lost. Therefore, an 
unbalanced diet and poor fluid intake predispose to stone 
formation. Does the same hold true of those sections of the 
country where the drinking water is heavily charged with 
carbonates, of calctum and magnesium, or with sulphur and 
phosphorus? No satisfactory explanation has yet been given. 

5. The vitamin theory: A large percentage of rats on a 
vitamin A and p-free diet will develop stones in the kidneys and 
bladder in from forty to seventy days. In 1917 Osborne and 
Mendel® were the first to suggest avitaminosis as a cause of 
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urinary calculi. These experiments have been confirmed by 
Wells,® Fujimaki,’ McGarrison,® Bliss, Livermore and Prather® 
and others. The last also confirmed the finding that in rats on 
a vitamin a and p-free diet inflammatory changes occur in 
the entire urinary tract with marked swelling, exudation, and 
epithelial exfoliation, and in view of the fact that from 38 to 
43 per cent of the rats used by us’ did not develop stones, we 
suggested the possibility of stasis being the deciding factor, 
the inflammatory reaction being sufficient to produce stasis in 
those cases that showed calculi, while in those without stone, 
the inflammation was too mild to cause sufficient swelling and 
exfoliation to give rise to stasis. We also suggest that when 
metabolism of one mineral is out of balance, It may cause a 
disturbance in that of another. 

It is well known that irregularity of an ulcerating surface 
presents a favorable condition for the deposit of crystals, 
hence the swollen and abraded surface would predispose to the 
lodgment of crystalline matter and the exfoliated epithelium, 
blood, mucus and necrotic debris would act as a nidus for the 
reception of both crystalline and colloidal material. Cases of 
stone in the kidney occur at times following injury to the spinal 
cord, fractures and disease of the bones, where the patient is 
confined to bed for a long time. This is very rare. In a large 
bone clinic in Memphis they have had only one case in the 
past ten years. 

In cord injuries we suggest the possibility of some nerve 
derangement and in fractures and disease of bones, some 
disturbance of calcium metabolism. Is the excess of caletum in 
the blood for the repair of bone excreted in the urine, or do the 
inflammatory products of the fracture or disease upset the 
colloidal balance in the urine, with resultant precipitation of 
colloids or crystalloids and consequent calculi in the kidneys? 
The answer Is yet to be found. 

Hypercalcemia and calciuria may be produced by feeding 
parathyroid. Does a diet deficient in vitamins a and p affect 
the parathyroid? We believe that it does, because calculi 
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in avitaminosis are composed of calcium and phosphates and 
the disturbance of calcium metabolism may also affect that of 
phosphorus. In rats on vitamin a and p and vitamin a deficiency 
diets, infection as a rule rapidly supervenes. Infection Is thus 
again brought into play as a factor in the etiology of stone in 
the kidney. 

The organism most frequently found in nephrolithiasis is 
the Staphylococcus albus, and the next is the colon bacillus 
(Joly). It is a fact that coccus infections are much more 
difficult to eradicate than colon infections. Most observers 
believe that many colon infections are secondary to coccus 
infections and in those cases, in which colons alone are present, 
the colon has replaced the coccus. 

Other organisms found in calculus of the kidney are ‘the 
pneumococcus, streptococcus, Friedlander’s bacillus and in 
some cases urea-splitting organisms such as the proteus bacillus 
and the Micrococcus ureae. The Bacillus alkaligenes faecalis 
has recently been obtained from a renal calculus. 

Age. No age is exempt, but most renal calculi occur 
between the ages of twenty and fifty, but are much more 
frequent in children than is generally known. In a series of 203 
collected cases of urinary lithiasis in children, Thomas and 
Tanner” reported 13.9 per cent in the kidney. 

Sex. Lithiasis occurs in both sexes, though most observers 
report more cases in men. It occurs with almost equal frequency 
in each kidney. 

Heredity. This is of no etiological significance, except in 
stones composed of cystine. Often in these cases we obtain a 
history of heredity, and find more than one member of the 
family affected. 

Specific Gravity and pH of Urine. I am confident that 
concentration plays a part in the formation of kidney stones 
and hydrogen-ion variation is said to be responsible for the 
precipitation of colloids or crystalloids. Surely, the failure to 
provide sufficient fluids to keep the pH of the urine within 
normal limits may be a potent factor in the formation of stone. 
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Someone has said, if the specific gravity of the urine is 
kept below 1.012 the deposition of mineral matter cannot 
occur. Whether we agree with Ochsner or not about the value 
of distilled water, we know that it contains no minerals to be 
metabolized. Therefore, I advise all patients with renal or 
ureteral calculi to drink distilled water. 

The chief etiological factors in the production of renal 
calculi, therefore, resolve themselves into: (1) infection; (2) 
faulty metabolism, and (3) stasis. All other causes are sub- 
servient to these, and unless one or more of this triad is pres- 
ent, are incapable of producing a renal calculus. 

Number and Location. Stones in the kidney may be single 
or multiple. They are found in the pelvis, the calyces, the 
parenchyma, or in all three in the same kidney, or in one 
location in one kidney and in another in the other. It is a 
fact, too, that a stone may be in one position at one examina- 
tion and in another when the patient is examined again. 
Some years ago I was operating to remove a calculus from the 
left ureter, about 2 inches from the bladder. I had freed the 
ureter and grasped the stone, preparatory to incising the 
ureter, when the stone slipped out of my fingers and I was 
unable to locate it. An x-ray showed the stone in the pelvis of 
the left kidney, from which I removed it by pyelotomy. 


SYMPTOMS 


These vary with the position, size and motility of the stone, 
and with the presence or absence of infection. Pain, ranging 
from a dull ache in the lom to excruciating renal colic is 
usually a predominant symptom. Pain in the opposite kidney 
from compensatory hypertrophy or reno-renal reflex must not 
be overlooked. Palpation may or may not elicit pain, but fist 
percussion always does. A sick kidney pains when hit. In some 
cases, however, the patient has no pain and suffers no incon- 
venience, and the stone may be discovered only when an x-ray 
is made for possible fracture, or following gunshot injuries. 
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Frequency and burning on urination may or may not be 
present, but are more likely to occur in the infected cases. 
Blood in the urine is a frequent symptom, but is far from a 
constant one, but pus cells are always present, even though 
they may be so few as to be reported as a rare leucocyte. It is 
remarkable how much pathology may be present in the 
genitourinary tract when urinalysis shows only a rare pus or 
blood cell. In renal calculus without infection, fever is rare, 
but in some cases there may be a low-grade temperature. In 
infected cases, rigors, high fever and profuse sweats are not 
uncommon, although the temperature may remain normal in 
many cases in which the urine is loaded wih pus. The cause of 
pain in renal calculi is increased intrarenal pressure, due to 
obstruction produced by the stone or by swelling and edema 
due to inflammation and congestion, or to spasm of a calyx or 
the ureter. 


DIAGNOSIS 


The diagnosis of a renal calculus when it can be shown on 
the x-ray film is usually easy, but, unfortunately, all stones do 
not cast a shadow. It has been said that uric acid and cystine 
stones do not cast a shadow. This is often true of uric acid 
stones, but although I have seen only a few cases of cystine 
stones, all of them showed on the x-ray film, and this has 
also been Joly’s! observation. Negative shadows, if repeatedly 
found, are very suggestive of stones, but are valuable only in 
conjunction with other symptoms. The injection of a pyelo- 
graphic medium (the one that I use, and which at the Baptist 
Hospital is called Livermore’s solution, is equal parts of 35 
per cent neosilvol and 20 per cent sodium iodide), and then 
draining it off, may coat the stone or stones and make them 
opaque enough to cast a shadow. Intravenous pyelograms are 
especially valuable in visualizing stones that do not cast a 
shadow. Calcareous deposits in tuberculosis of the kidney may 
deceive one in the diagnosis of calculus, but they are found 
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only in the advanced cases, and tubercle bacilli, and other 
evidences of tuberculosis of the kidney are present. 

Chute'! 1s correct when he says there is no way to dif- 
ferentiate a small calcified tuberculous area on the surface of 
the kidney from a stone. In such cases there are no tubercle 
bacilli in the urine, hence a mistake in diagnosis may readily 
occur. He says we should never remove the tuberculous area 
as acute miliary tuberculosis is likely to follow. Gall stones 
and calcified lymph nodes may be confusing at times, but with 
the Graham test and stereoscopic films, the differentiation is 
‘asy. Lateral pyelograms are also of distinct value. 


TREATMENT 


This varies with the location, size, infection, age and condi- 
tion of the patient, the functional capacity of the kidneys 
and whether unilateral or bilateral. It is the opinion of the 
author that a stone in the kidney is a potential source of 
danger, that it usually increases in size as time passes, and if 
not removed will eventually destroy the kidney in every 
infected case, and in a large percentage of noninfected ones. 
It may prove such an irritant to the kidney that it may be 
the etiological factor in the production of carcinoma or hyper- 
nephroma. Cases are reported where a stone was diagnosed 
some years previously, and when finally operated on for stone 
a carcinoma was found (Scholl!?). 


Some years ago I saw a patient who had been x-rayed five years before, 
and a small stone found in the lower pole of the left kidney. He refused 
operation at that time. My x-ray showed the stone about three times the 
size it had been five years before. At operation a hypernephroma as large 
as a walnut was found with the stone embedded in it. 


I, therefore, state that as it is a foreign body, that will ulti- 
mately destroy the kidney or the patient, a stone in the 
kidney should be removed. I would qualify this statement by 
saying that I would not operate unless the age and condition 
of the patient made the risk justifiable. 
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| have a patient under my care at present who came to me after she 

had had six operations in the past ten years for removal of calculi from 
both kidneys. She has a urinary fistula from each kidney through which 
all her urine passes. There are three large stones in her right, and one large, 
and two small ones in her left kidney. The function of both is very poor. 
Except in an emergency no one would feel justified in operating on such 
a case. 
The choice of operation, however, is not always easy for often 
it is a question of which is best: a pyelotomy, a nephrotomy, 
or a nephrectomy. When possible a pyelotomy should be done, 
but in many cases, especially where the pelvis is small, the 
pedicle short, or the patient fat, it is impossible. Often, too, 
when it is thought possible, the difficulty in passing forceps 
through the incision in the pelvis, and searching for the stone, 
causes so much damage a nephrectomy may be necessary. 
| have seen this happen three times in the hands of competent 
urologists. 

Since Goldstein and later Cumming and Phlaggemeyer in 
experiments on dogs have demonstrated the slight damage 
resulting from mutilating sections of the kidney parenchyma, 
I feel that unless the pelvis can be freely exposed, the stone 
located and easily grasped with forceps, it is much safer to do 
a nephrotomy despite Barney’s'* doleful report from the 
Massachusetts General Hospital of 15.7 per cent secondary 
hemorrhage in 80 cases, in 3 of which nephrectomy was neces- 
sary. He also quotes W. J. Mayo, who reported 4 nephrec- 
tomies for secondary hemorrhage in 40 cases. 

The danger of hemorrhage is greatly exaggerated, and can 
be minimized by care in closing the nephrotomy wound, pro- 
viding rubber tube drainage of the pelvis, and covering the 
incision in the kidney with muscle tissue or fat. Sutures in the 
kidney should be plain No. 1 catgut, of the mattress type, 
with a piece of fat under each loop, and not tied too tight. 
Fat or muscle tissue should be sutured over the incision in the 
kidney and a small rubber tube should drain the pelvis, to be 
removed in twenty-four hours. A cigarette drain, with its 
distal end resting against the nephrotomy wound, should be 
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left in and remain undisturbed for forty-eight hours. This 
should be shortened each day thereafter until it is removed 
on the fifth day. 

When is nephrectomy indicated? This is another much 
mooted question. No doubt many kidneys have been sacrificed 
that could have been saved. On the other hand, many kidneys 
have been saved, only to cause much suffering, and finally a 
secondary nephrectomy. I would set it down as a general 
rule that when a stone or stones can be removed, and the 
kidney left so that all portions of it will be free from stasis and 
the parenchyma appears healthy, or in such condition that a 
return to practically normal is assured, then the kidney should 
be saved. It has been my experience, however, when the stone 
is large, and the calyces dilated, stasis will result. With the 
stone-forming habit already developed, stasis will be the 
deciding factor in the recurrence of stone. Infection may be 
cleared up if there is good drainage, but it is impossible when 
stasis Is also present. Joly says coccal infection, confined to 
the calculous kidney, is frequently an indication for primary 
nephrectomy. 

It is a fact, too, that a single kidney (nature seeming to 
realize that with one kidney gone, the remaining one must 
do its best) often makes a better recovery than such a kidney 
would do if it had a mate to help it. Therefore, when, as already 
stated, the stone can be removed, stasis prevented, and a 
kidney left that in the operator’s judgment will not be a source 
of trouble, or in those cases where the other kidney is in such 
condition that cystoscopic treatments will always be necessary, 
the kidney should be saved. Two poor kidneys are better 
than one poor one. Of course, with infection, and a large stone 
in one badly damaged kidney, and the other not involved, 
nephrectomy should be done. Where a large cavity is left 
after the removal of a stone from the upper or lower pole, or 
where the parenchyma is greatly damaged by an abscess or 
hydronephrosis, heminephrectomy has proved a very satis- 
factory operation in my hands. 
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In agreement with Cumming" I believe preoperative 
cystoscopy and pelvic lavage to be of distinct value. I disagree, 
however, as to the advisability of operating on the more 
damaged kidney first in bilateral calculi, for the reason that 
if we get the better kidney in condition to carry on without 
the bad one, then a nephrectomy may be done with impunity, 
if we find the bad kidney too greatly damaged to save. In 
operating on the more damaged kidney first, should it be found 
in such condition that nephrectomy is indicated, then we can- 
not remove it, for the reason that the better kidney may not 
be able to carry on alone, damaged as it is by stones. If we are 
forced to do a nephrectomy and the patient survives, then we 
must subject him again to a greater risk in removing the stones 
from the one remaining, badly damaged, kidney. 


RECURRENCE 


This occurs very frequently. Keyser,’®> quoting Judd and 
Scholl, and Braasch and Foulds, estimated 10.3 per cent recur- 
rences In 1413 cases. I believe it is higher. There were more 
recurrences following nephrotomy than pyelotomy. No doubt 
some cases of so-called recurrence are stones, and enlargements 
of particles of sand or fragments that were overlooked at the 
time of operation. True recurrences, however, are far too fre- 
quent and more experimental work is necessary to learn the 
cause and give us a means of prevention. I should say the best 
we can do in our present state of knowledge ts: 

First, make sure that no stones, fragments, sand or blood 
clots are left in the pelvis, calyces, or parenchyma, verifying 
our careful palpation, probing and irrigation of the pelvis and 
nephrotomy wounds with an x-ray and fluoroscopy of the 
exposed kidney with McCarthy’s fluoroscopic telescope. 

Second, prevent stasis by placing the kidney in the best 
possible position to insure good drainage, and leaving no 
cavities where urine will be stagnant and harbor infection. 

Third, postoperative cystoscopy with ureteral dilatation 
and pelvic lavage until all infection has been eliminated, and 
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all congested and thickened areas of the ureteral mucosa 
ironed out. 

Fourth, the removal of all foci of infection. 

Fifth, concentration of urine and alkalinization prevented 
in the calctum, ammonium and magnesium phosphate stones; 
alkalinization, metabolic change and low proteid diet in uric 
acid stones; a sulphur-free and low proteid diet and every 
effort to promote metabolic change in cystine stones. 

Sixth. In infected cases, hexamethylene-tetramine, ketone 
diet and pelvic lavage. 

Seventh. Nephrostomy and pelvic lavage until all infection 
has been cleared up as suggested by Cabot.!7 

Eighth. Rule out disease, hypertrophy or tumor of the 
parathyroids 

Ninth. In all cases insist on full vitamin a and p diet, 
drinking distilled water in sufficient amount to insure urine 
output of character and pH, indicated for type of calculus. 
Exercise, bowel movement daily and diet according to chemi- 
cal constituents of the stone. 
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DISCUSSION ON PAPERS OF DRS. BRENIZER, LOWER, CAVE 
AND LIVERMORE 


Dr. Tuomas S. CuLLEN, Baltimore, Md.: As I listened to Dr. Cave’s 
interesting paper an experience of childhood stood out vividly before me. 

I was eight years old and was hanging on the back of a dray at a railroad 
station. Suddenly the dray backed up against a high freight platform and 
I was jammed in between the two. I might have had my pelvis fractured or 
my bladder ruptured. Fortunately my urinary reservoir was merely emptied 
instead of ruptured. Had the latter occurred I should neither have studied 
medicine nor had the opportunity of hearing Dr. Cave today. Abdominal 
operations were rarely performed in those days. 

I have listened with much pleasure and profit to Dr. Lower’s paper. 
Where a vesicovaginal fistula is high up and the vagina narrow, closure may 
be very difficult. If, however, a Schuchardt’s incision is made, then the 
fistula comes clearly into view and may be much more readily closed. If 
sufficient exposure can not be secured by one Schuchardt incision, then it 
may be necessary to make a similar incision on the opposite side of the 
vagina. 

In those rare cases where the greater part of the base of the bladder is 
missing, and where one ureteral orifice opens on the margin of the fistula, 
then a satisfactory closure of the fistula may be very difficult. 

Free mobilization of the bladder is, of course, absolutely essential. 

Remembering the fact that the ureter runs obliquely in the bladder wall 
for well over 1 cm., one can slit up the ureter for at least 1 cm. Its opening 
into the bladder is now well removed from the edge of the fistula. It may 
now be possible to satisfactorily close the fistula. 

Fistulae following complete hysterectomy for cancer of the cervix were, 
in years past, fairly common. 

After the uterus has been removed, we suture the bladder peritoneum 
to the cut edge of the anterior vaginal wall. After this procedure, when the 
bladder distends, it is only the peritoneally covered portion that dilates. 
The base of the bladder, where the fistulae are prone to develop, remains 
contracted and is well protected. Our postoperative fistulae have been 
greatly diminished by this simple method. 

In many of our complicated myoma cases it has been necessary to 
dissect out one or both ureters to see if by chance they have been injured. 
In one morning I have found it essential to dissect out three pairs of ureters 
to rule out injury. 

If by chance a ureter has been tied or injured the damage has at once 
been corrected. 


| 


266 GEORGE R. LIVERMORE 


Dr. Joun R. Cauk, St. Louis, Mo.: I wish to confine my discussion to 
Dr. Lower’s paper, particularly to the question of ureteral fistulae and to 
briefly report a simplified technique for the repair of vesicovaginal fistula. 


I have seen a few cases of ureterovaginal fistulae relieved by dilatations 
from below by means of the cystoscope. The majority, however, need 
surgical correction. Here spinal anesthesia is of tremendous help. In dealing 
with a ureteral fistula, which usually complicates pelvic surgery, one must 
rely particularly on the upper ureter to secure the greatest part of the 
lengthening. This part of the ureter is usually elongated and tortuous 
anyhow as a result of the pre-existing obstruction. The lower ureter is 
usually impacted in scar and offers difficulty in exposure; however, such 
exposure may be greatly facilitated by the use of a catheter placed in the 
ureter by an assistant and manipulated during the time of operation. If 
we are fortunate in approximating the two ends, which can usually be 
accomplished, we are confronted with an asymmetry between the upper and 
lower segments. I have found it very advantageous to remove an inverted 
v wedge from the distal end of the upper segment tapering it down to meet 
the calibre at the proximal end of the lower one and then uniting these two 
surfaces over a catheter-splint with very light suturing at the site of union. 
Thorough drainage of the ureter above the line of anastomosis by means 
of another catheter must be effected. 

RIf we are unable to approximate the two ends of the ureter, and if the 
space is not too wide, we can rely on the natural tendency of the ureter to 
regenerate along the soft rubber catheter-splint to aid in the plastic process. 
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I have had several cases of such defects, one over an inch and a half, 
which were thoroughly united by simply splinting the two ends of the 
ureter over a large soft rubber catheter and bolstering the soft parts around 
it, using only traction or Halliard sutures between the two ends of the 
ureter. Usually in about two weeks, owing to the specialization of the 
ureteral epithelium, the anastomosis is complete through the process of 
regeneration. 

I followed one patient for over fifteen years who has a perfect canal and a 
normal kidney. 

The experiments on ureteral regeneration conducted in our laboratory 
by Dr. Wiseman showed that almost invariably there would occur com- 
plete regeneration and restoration of lumen, provided massive infection 
could be spared. 

Since it has been so definitely proved that ureteral peristaltic activity 
can function satisfactorily without central nervous system control, possibly 
through myogenic function, one need not hesitate in stripping the ureter a 
considerable length, or in allowing defects to exist along the canal, for the 
reason also that the peristaltic wave will be resumed at the lower end of the 
anastomosed segment. 

I feel that such procedures are certainly far more satisfactory, not only 
from the simplicity in technique but from the eventual outcome, than 
uretero-intestinal anastomosis, which in my experience is so likely to result 
in renal disaster from stenosis of the implanted ureter. 

With reference to vesicovaginal fistulae, Figure 1 (p. 266) illustrates 
a method of simplification of the technique in cases of a fistula 
inserted high on the bladder base, in which instances the suprapubic 
exposure is more satisfactory than the operation from below and 
the passage of the prostatic tractor into the vagina through the 
bladder assists tremendously after it is opened in bringing the fistula 
within easy access to the operator. It allows him a firm foundation 
upon which to work and conduct the plastic. In affording this dual 
purpose it makes a simple operation out of one that otherwise would be 
difficult. 

Dr. James M. Mason, Birmingham, Ala.: Dr. Livermore has touched 
upon a very important question, that of hemorrhage in nephrotomy. Its 
dangers may be exaggerated, but, at times, it is a real hazard. I have had to 
remove one kidney for hemorrhage following nephrotomy, and have had 
serious trouble from hemorrhage on other occasions. The mattress suture 
which is usually necessary for the prevention and control of bleeding is 
often followed by infarction of the involved sections of the kidney; therefore 
I consider his suggestion that the sutures be tied loosely and over a fat pad 
as a very valuable one. 
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Dr. Cuarces H. Watt, Thomasville, Ga.: I want to mention briefly 
a case of interest in connection with the cases reported by Dr. Livermore. 
About three weeks ago a young man came to me complaining of kidney 
trouble. The cystoscope and x-ray revealed bilateral nephrolithiasis, with a 
large stone in the right kidney and smaller ones in the left. He went home 
following cystoscopy, showing that he did not suffer any harm from it. 
He returned the next day and we removed the stone from the right kidney 
pelvis through a pyelotomy incision. The wound was closed, one drain left 
in. Two days later he called my attention to swelling of the right scrotum. 
There was no pain but some soreness over the testicle. The right scrotum 
was two or three times its normal size, not painful, but there was crepitation 
and tympanitic note on percussion. The scrotum was filled with air, as 
revealed by the x-ray. It has been a question in my mind how this air got 
in there. I have never seen this complication before and cannot find any 
record of such an accident. It looks as if the air is between the dartos fascia 
and the coverings of the testicle. The patient left the hospital on the twelfth 
day, having had a normal convalescence aside from this unusual, harmless 
complication. 

Dr. FRANK H. Laney, Boston, Mass.: I would like to present a simple 
method of doing an extraperitoneal operation for implanting ureters in the 
sigmoid and colon. I realize this is applicable to only a limited number of 
cases, but it is so safe and simple it may prove useful in the hands of other 
men, as it has in our hands. 

First, make a right rectus incision, wipe the parietal peritoneum back 
as for a ureterotomy. You then have the ureter free, can cut it off close to 
the bladder and have the upper end ready for implantation. You then 
make a small opening in the peritoneum, about 2 inches in diameter. Then 
reach down and pull the redundant sigmoid into the peritoneal opening. 
You pull a portion of the wall of the sigmoid out into the peritoneal opening 
so that you have only a portion of the wall of the bowel and the lumen is 
not obstructed. You suture this with catgut sutures into the opening in the 
parietal peritoneum making it thus completely extraperitoneal. You can 
then do a Coffey No. 2 transplantation and, since it is now outside the 
peritoneal cavity, if a leak occurs you can have nothing but an extraperi- 
toneal fistula and you can do it again if necessary. On the other hand, you 
should not do this on a woman who may become pregnant, for this may 
seriously complicate it. 

I do not present this as a method to surplant the other methods but it is 
a very safe method of transplanting ureters. 

Dr. EpGar L. Gitcreest, San Francisco, Calif.: We have had no 
patients in San Francisco, as far as I am aware, that have gone as long with- 
out urinating as Dr. Cave’s. But a number have been seen which, after 
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severe abdominal trauma, were urinating regularly but on opening the 
abdomen a rupture of the bladder was found. The aperture was temporarily 
sealed by a loop of bowel. One, therefore, should not be misled just because 
the patient is urinating and conclude that the bladder is not ruptured. 
Roentgenograms should be taken on all of them. 

Dr. C. JEFF Mitter, New Orleans, La.: I fear the popularity of trans- 
plantation of the ureters may lead us away from some of the more conserva- 
tive measures in the management of vesico-vaginal fistulae. The secret of 
success depends upon wide separation and independent closure of both the 
bladder and the vaginal wall. It is amazing how wide a separation one can 
make in the dissection if one is careful. In some cases, where the fistula was 
very large, I have closed the bladder without making any attempt to coapt 
the vaginal area. If you find extensive destruction, separate far enough to 
close the bladder injury without tension, and place no sutures in the vaginal 
layer. Another feature is to separate the uterus from the bladder, even to 
the extent of opening the peritoneal sac, making a wide separation of the 
bladder from the broad ligaments above. This facilitates closure of exten- 
sive lesions with most satisfactory results. | have in mind several cases in 
which transplantation has been resorted to where most probably the fistulae 
would more easily be closed by the above procedure. 

Dr. Joun L. McGenee, Memphis, Tenn.: Supplementing Dr. Cave’s 
report, I wish to report a case that I saw about two weeks ago. A young 
woman, about twenty-four, who had been in an automobile accident was 
brought into the receiving ward of the Baptist Hospital suffering with 
concussion of the brain and fracture of the seventh vertebra, and upon 
catheterization blood-tinged urine to the amount of 17 ounces was with- 
drawn. Because of this fact no damage to the bladder was suspected. A 
roentgenogram of the pelvis was negative for fractures. That was at 1:00 
A.M. two weeks ago this morning. At 11:00 A.M. the next morning 18 ounces 
of urine were removed by catheterization. By that time the patient had 
regained consciousness and complained of lower abdominal pain. Her pulse 
was 80, her temperature normal. During the afternoon the pain increased 
but did not require morphine. By 4:00 p.m. her temperature was 99°F. and 
she complained of some abdominal pain. The leucocyte count was 10,000, 
with 73 per cent polymorphonuclears. I saw the patient at 11:00 P.M., when 
her pulse was 120 and her temperature 100°F. There was some discomfort in 
the lower abdomen but no nausea or vomiting and the bowels had moved 
naturally at 12:00 midday. The leucocyte count had risen to about 17,000. 
There was rigidity of the entire abdomen, most marked in the lower half, 
and there was a silent abdomen. A diagnosis was made of rupture of an 
abdominal viscus and operation was decided upon. About 500 c.c. of blood 
appeared when the abdomen was opened. The sigmoid was rather pendulous 
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and was lying on top of the bladder. Upon lifting this up a rent that would 
admit three fingers was seen and there gushed from it a quantity of urine. 
The bladder was closed, a split tube passed into the pouch of Douglas and 
the patient was treated for peritonitis. A Pezzer catheter was placed in the 
bladder and remained there nine days. 

An interesting feature was the quantity of urine this patient secreted, on 
one day 5000 c.c. with a specific gravity of 1.010. This quantity of urine 
never dropped to less than 4000 c.c. daily up to the time I left Memphis. 
Another interesting feature was the fact that this bladder injury was closed 
twenty-one hours after the accident and the development only of localized 
peritonitis following this delayed closure. 

Dr. Rosert S. Hitt, Montgomery, Ala.: Paradoxical though it may 
seem, the frequent resort to operative procedures has both prevented and 
caused vesical fistulae. 

In the early days before the obstetrical forceps and cesarian sections 
were so quickly resorted to we had these fistulae as the result of tedious and 
delayed deliveries, causing pressure necrosis of the soft tissues. Nowadays 
we have urinary fistulae more frequently from unfortunate injuries during 
operations. 

Dr. Lower referred to Sims’ great work. Sims did his pioneer work in 
my town, Montgomery, Alabama. After exhausting efforts and repeated 
failures to close vesicovaginal fistulae he finally succeeded, but only when 
he struck upon the use of silver wire as a suture material. It may be truly 
said the duck bill speculum and silver wire suture, both of which if I mistake 
not were originated by Sims, made it possible for him to successfully close 
the vesicovaginal fistulae. 

The chemist tells us there is a reaction between silver wire and the 
tissues of the body that has antiseptic properties. This probably explains 
the success with this material as contrasted with failures with other before 
Lister blazed the way to surgical cleanliness. It cannot detract from Sims’ 
great work to record that another antedated him in the successful closure of 
vesicovaginal fistulae. 

I had occasion a short time ago to be reading the history of some men 
who contributed to the progress of surgery and in doing so I came across the 
name of Dr. Matteur of Virginia with whose work I was little familiar. 
It seems he antedated Sims in the successful closure of vesicovaginal fistulae. 
He used a lead wire suture, which if my recollection serves me right, he 
made himself. Incidentally may I say if there are any of you who have not 
read the history of Dr. Matteur I recommend you do so. It is extremely 
interesting. It is almost beyond belief what this remarkable, though very 
eccentric, man accomplished in his preantiseptic day. 
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] have two, to me very interesting, cases of injury from delayed deliver- 
ies, | wish to bring to your attention. Some years ago a little negress from 
the country district of Georgetown, Ga., was brought to me with a history 
briefly as follows: After being in labor about a week, the old granny (some 
of you older men may know what an old granny was) in attendance decided 
she needed a doctor. A doctor was secured to make the trip to the country. 
He did an instrumental delivery of the dead child. She had a desperate time 
extending through many weeks but finally recovered with no urinary 
control. Two years later she came under my care and I found the vagina 
completely closed, the inside of the bladder turned outside and resting 
between the vulvae. I was unable to definitely outline the uterus. The 
opening through which the wall of the bladder prolapsed was larger than a 
silver half dollar. I started in with the idea of restoring the vagina but soon 
found this impossible and abandoned all thought of doing more than closing 
the opening with the hope of giving this young woman a bladder that would 
make life bearable. If there was a reappearance of uterine function I would 
do an abdominal hysterectomy. The uterus did not show any activity, and 
I wondered if it had not been actually destroyed, a sort of Mayo’s bloodless 
hysterectomy, by the sloughing process following the delivery. After three 
efforts I succeeded in closing the opening and made for her a bladder that, 
though under-sized, is satisfactory. 

A full report of the second case was made to the Association at its 
meeting in St. Louis, 1908. This woman gave a history of having had a 
tedious labor, followed within an hour by a profuse gush of water. There 
had been a failure in emptying the bladder during her labor. Several months 
after her confinement she came under my care and on examination a utero- 
vesical fistula was discovered which permitted all of her urine to pass out 
through the uterus. After this opening was closed I found she had no 
sphincter control of her bladder. A search of the literature failing to reveal 
to me a satisfactory surgical technique for the restoration of the function 
of the sphincter I permitted myself to indulge the hope that this loss of 
function was temporary and advised her to return home and give nature a 
chance. She experienced no improvement, and in the course of time 
returned to me two or three months pregnant demanding I do something 
for her. I then devised an operative technique on the sphincter and neck 
of the bladder that proved perfectly successful. (See Transactions, St. 
Louis meeting, 1908.) This operation has been popularized by that master 
gynecologist, Dr. Howard Kirby. This patient was from an adjoining state, 
and I never saw her after she went home following the operation on her 
bladder, but my information was she passed through her pregnancy and 
was delivered without trouble and with no unhappy after-results. 
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Dr. Appison G. BRENIZER (Closing): I just wish to say that the only 
way I know of severing ureters, without removing the bladder, that have 
had a lateral anastomosis is the one I described. 

Dr. Henry W. Cave (Closing): Dr. Furness after his first cystoscopic 
examination was under the impression that the perforation was at the site 
of a necrotizing thrombosed blood vessel. It may have been that or the 
rupture of a small diverticulum of the bladder. There has been no other 
way to determine the exact pathology; for the diagnosis of the tissue 
removed was rather inconclusive, it being stated to be a chronic inflamma- 
tion in the wall of the urinary bladder. 
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X-RAY CARCINOMA OF BOTH HANDS 


Epwarp H. OcuHsNneR, M.D., F.A.C.S. 


CHICAGO, ILL. 


R. J. H., aged sixty-four, radiologist, was first examined February 

13, 1933. The personal history reveals only the following pertinent 

facts: He began to do x-ray work in 1900. Roentgenology was 

then in its infancy and the doctor, being one of the pioneers in the new 

specialty, experimented with various types of tubes and spark coils. While 

thus occupied the skin of both hands became very badly irritated, the left 

hand more particularly because the doctor used this one to test out the 

efficiency of his equipment. The irritation of the skin of both hands has 

persisted continuously since 1900 and gradually has become worse. In 1930 

distinct evidence of malignancy appeared. This progressed steadily until 
the dorsal surfaces of both hands were quite generally involved. 

In 1931, a cystoscopic examination revealed a tumor of the bladder 
which was diagnosed microscopically as Type “a” carcinoma. After several 
fulgurations, the bladder symptoms were quiescent until July, 1932; 
then the patient had a hemorrhage into the bladder. Cystoscopic examina- 
tion revealed a papilloma, for which he had numerous fulgurations. About 
one month ago, the patient was told by his physician that there was still 
an ulcer of the bladder, but no recurrence of the cancer or the papilloma. 

Physical findings, at first examination on February 13, 1933, revealed a 
well-preserved man, with general health good. Epitheliomatous growths, 
numerous fissures and abrasions and small ulcerations, almost completely 
covered the dorsal surfaces of both hands, including the lateral surfaces 


of the fingers. 

The patient was given 10 drops of a 1:500 suspension of colloidal gold 
one hour before each meal and 5 drops of tincture of iodine after each meal, 
alternating weeks. The tincture of iodine was discontinued after the first 
two months. I believe I have made the observation that a short course of 
iodine makes the colloidal gold more potent—just why, we do not know 
but are now trying to ascertain by some investigations we are conducting. 

As the patient left the office for his home in a neighboring state, | 
requested him to count all of the epitheliomatous nodules after his return 
home. A few days later I received a letter, from which I quote the following: 
“There are so many spots, it is impossible to count them—practically my 
entire left hand is a mass. There are lesions under my second and fourth 
finger nails, also one can be seen beside the end of the index finger nail.” 


273 


t 
| 
|| 


274 EDWARD H. OCHSNER 


On July 6, five months after the first consultation, the patient again 
appeared at the office. By this time there was marked improvement of his 
hands. 

The patient has been kept on the colloidal gold continuously since the 
first consultation on February 13, 1933, taking it every day after the tinc- 
ture of iodine was discontinued. 

On July 6, 1933, the patient was instructed in the use of bichloracetic 
acid. He was advised to cover the unaffected areas, wherever there were 
any, with a thin layer of vaseline; then with a glass rod apply the bichlor- 
acetic acid to the epitheliomatous nodules. He made these applications 
every ten to fifteen days, as the condition of the hands warranted. Bichlor- 
acetic acid is a solvent of keratin and not an oxidizing agent like nitric 
acid. It has a predilection for keratin and hence there is not the same 
degree of danger of its attacking the deeper layers of the skin, the healthy 
skin, or the subcutaneous tissues. 

On December 15, 1933, a letter from the patient states the following: 
“Other than the place on my left index finger, which returned again, my 
left hand looks almost like my right. Has not been so well in years.” 

March 15, 1934: “You know the backs of my hands are almost solid 
scar tissue, so the circulation is not the best, but I am getting there.”’ 

The last time I saw the patient was on July 7, 1934. Except for the 
scarred and atrophic condition of the skin of his hands, there was no 
evidence of pathology. 

The patient, now living in Miami, Florida, had hoped to be with us 
today, but owing to a recent severe attack of influenza, he is not able to 
come. To appreciate the really marvelous improvement of his hands they 
must be seen. 

The last time I saw the doctor, he told me very nonchalantly, and with 
a chuckle, that four years ago three prominent American clinicians had 
told him that he could not possibly live three years. Twenty years ago I 
would have, at least mentally, made the same prognosis. 


My records show that through the years, I have had under 
my care, or seen in consultation, 20 x-ray carcinomas; one of 
the neck, the result of x-ray therapy for tuberculous glands; 
one of the face, following x-ray treatment of an extensive lupus; 
one following an x-ray burn of the abdominal parietes; and 
17 of the hands of radiologists. Fourteen have succumbed to 
generalized cancer cachexia or hemorrhage due to extension 
of the process into a large vessel. Four are living and apparently 
well after excision, for periods varying from four to twenty- 
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nine years. Two, including the one whose history is here 
given, are still under treatment. 

In cases where there is a thick layer of subcutaneous tissue, 
complete excision wherever possible, is, I believe, the procedure 
of choice. The three in which this operation was possible, have 
apparently all permanently recovered. In only one instance 
of amputation of fingers or hands, have I seen what appears 
as a permanent cure. This was in a patient on whom only one 
finger was involved. The others which I have seen of this type 
have ultimately succumbed from recurrences; a number of 
them after multiple amputations. 

The patient whose history I have here reported in detail, 
would, I believe, have had little chance of complete recovery 
except by amputation of both upper extremities above the 
wrists, and even then, in view of past experiences in like 
conditions, the outcome would have been extremely doubtful. 
Instead, with the treatment he received, he has had nearly 
normal use of his hands, no discomfort, and at least a fair 
prospect of ultimate complete recovery. 


DISCUSSION 


Dr. Brab.ey L. Cotey, New York, N. Y.: I think these carcinomas on 
the basis of old x-ray burns are seen more and more infrequently, and I 
hope they will soon become curiosities. They are the result of frequently 
repeated short exposures to unfiltered or lightly filtered x-ray. I have never 
seen a case follow exposure to heavily filtered x-ray or radium, though 
they may do so. They are more often seen in doctors, but occasionally in 
others, particularly in patients treated by dermatologists for trivial things. 
I saw a patient who was treated with unfiltered, or lightly filtered, x-ray 
for superfluous hair of the neck. She was treated at monthly intervals for 
about a year and, while epilation was accomplished, some eight years later 
she developed a tumor of the skin, probably arising from a telangiectasia 
which the x-ray treatment had caused. On the first few removals it was 
pronounced an angioma of a peculiar form, but ultimately took on 
malignant qualities and was reported as an angiosarcoma and ultimately 
caused the death of the patient. 

Another case, with a more happy outcome, was that of a doctor from 
Memphis, Tennessee, whom I saw about five years ago. He had suffered 
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from trench foot and when he returned from the war received roentgeno- 
therapy over the soles of both feet. About ten years later he developed late 
irradiation necrosis on both feet and was treated by excision and pedicled 
flaps. The operation was successful, but he soon developed an epithelioma 
at the edge of the pedicled graft which was removed surgically. A positive 
diagnosis was rendered on the removed inguinal node, it being reported 
as metastatic squamous carcinoma. He came up to the Memorial Hospital, 
where a dissection of the groin was performed. Following this operation 
he had a severe and protracted erysipelas attack, which I believe is responsi- 
sible for his survival. The primary tumor on the sole was not influenced, 
and he went back to Memphis, where his leg was amputated. He is now well 
five years and two months. 

These cases illustrate the danger of prolonged or frequently repeated 
exposures to the soft rays of the x-ray machine. 

Dr. Epwarp H. OcuHsNer (Closing): One patient still under treatment 
has a number of epitheliomas at the tip of his fingers as the result of x-ray 


treatment for psoriasis. 
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ESSENTIAL REQUIREMENTS IN THE TRAINING 
OF A NEUROSURGEON 


Ernest SACHS, M.D., F.A.C.S. 
ST. LOUIS, MO. 


N the past twenty-five years, specialties have been devel- 
oped at an amazing rate both in this and in other countries. 
This is particularly true in surgery, with the result that 

the field of the general surgeon has been greatly restricted. 
One naturally asks one’s self, “‘ Are all these surgical specialties 
desirable, and have they justified their existence?” 

The fundamental idea, of course, in developing a néw 
specialty, is that intensive work along a special line may lead 
to better results in the care of patients suffering from certain 
diseases, and that knowledge in that particular field may be 
extended. I shall not attempt to defend the thesis: Is speciali- 
zation justifiable?—but shall assume that most, if not all, of 
us recognize that specialization in certain fields has more 
than justified its existence. 

I have no hesitation in saying that that is true of neurologi- 
cal surgery. When I started in this field twenty-five years ago, 
the few of us who devoted ourselves to this work had to get our 
training as best we could. We had to train ourselves. It is only 
fifteen years ago that neurological surgery was recognized as a 
specialty. Since that time, a number of Chairs for neurological 
surgery have been created at various institutions. Since that 
time, the interest in this subject has grown so rapidly that 
it is startling to observe how many young men want to go into 
this work. This fact has brought home to me very acutely 
the desirability of formulating certain basic requirements that 
should be demanded of all who plan to go into this field. 

I have given the matter considerable thought since I 
have undertaken, for the past ten years, the interesting task 
of trying to train neurological surgeons, and at present have 
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in various places in the South and East some men who I am 
proud to say have received their training in part or in whole 
with me. Just what started me on this line, I am not certain; 
may be it was a meeting, to me memorable, which I attended 
with about five or six others in Washington in 1917, when 
we were given the impossible task of turning out, in three 
months or less, one to two hundred neurological surgeons for 
as many base hospitals. 

A surgical specialty develops either because of special 
technical methods or because of special diagnostic require- 
ments. In neurological surgery, both of these factors exist, 
and consequently the future neurological surgeon should equip 
himself along both these lines. 

But first and foremost it should be kept in mind that this 
is a branch of surgery. Now I maintain that the back log of 
all surgical specialties should be a thorough knowledge of 
general surgery. Time and time again have I seen men in a 
surgical specialty undertake or advise procedures which they 
never would have even considered had they had a general 
surgical training. For example, I know of no condition in which 
this lack is more frequently observed than in the treatment of 
acute osteomyelitis of the mastoid. 

The question has frequently been raised, “Ought not the 
neurological surgeon treat mastoid disease since It is a part 
of the cranium.” Whenever mastoid disease involves, or is 
suspected of involving, the intracranial contents, a neurological 
surgeon, If available, is called in. Victor Horsley demonstrated 
in one of his many careful pieces of research that the blows 
from a chisel and hammer caused marked shock, yet to this 
day practically all otologists still use this technique though no 
neurological surgeon whom I know of would dream of using 
such a method on the rest of the cranium. 

The handling of infection can best be learned in general 
surgical work and though, of course, particular methods may 
have to be applied when infection occurs in different parts of 
the body, the general principles can be better understood by 
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those who have had such a background. In the past year | 
heard of a neurosurgeon who had to call in a general surgeon 
to ligate the external carotid! Later the surgeon expressed 
himself very frankly and very forcibly about the inadequate 
training this particular individual had had, and I thoroughly 
agreed with him. 

The first requirement should be a general surgical service of 
several years’ duration. I should like to emphasize in this 
statement the word first, for I have the definite impression 
that men who plan to go into surgery have a different attitude 
toward the entire subject if they view it first from the surgical 
aspect. There are no doubt exceptions to this rule and men who 
have entered surgery after a training In internal medicine have 
turned out very well, but I feel quite certain that I have seen 
a number of promising men who have been lost to surgery 
because they spent too many years on medicine, or medical 
neurology. 

But once the general surgical training has been acquired, 
the man headed for neurological surgery must learn neurology, 
neurophysiology, and neuropathology. 

The time has passed when we have a right to lean on the 
neurologist. I do not wish to be misunderstood. I have the 
greatest respect and admiration for the neuropsychiatrist, 
but a good neurological surgeon must be able to make his own 
neurological examination and diagnosis. The time has long 
since passed when a surgeon can be content to be merely the 
hands of the neurologist. What general surgeon would be 
tolerated who had to be shown by a medical man where the 
appendix is located? It is unthinkable, vet neurologists in the 
past have been obliged to show the surgeon where an arm 
center or a visual center or a_ stereognostic center was 
located. 

This training in neurology, neurophysiology, and neuro- 
pathology is the all-important part of the training I am pro- 
posing. By spending a considerable time in the wards of a 
general neurological hospital, the future neurological surgeon 
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will become familiar with the various neurological diseases 
which he must identify and differentiate from those that 
require surgery. It is not at all improbable that, as time goes 
on, more and more neurological diseases will be treated by 
the neurosurgeon, just as more and more diseases have been 
taken away from the internist by the general surgeon. But to 
pick out these diseases the neurosurgeon must know neurology, 
and to discover a method of treating them he must also have 
a thorough training in neurophysiology. This can be obtained 
either with a physiologist or a surgical physiologist. If I may 
cite my own experience in this connection, I first learned to 
handle the brain with that master neurophysiologist and 
pioneer neurological surgeon, Victor Horsley, with whom I 
spent the greater part of two years. Twenty-five years ago, 
his was the only laboratory in which such training could be 
had. Today, especially in this country, there are a number of 
centers where men may study. Some of the outstanding centers 
are at Boston, New Haven, Montreal, Philadelphia, Rochester 
and San Francisco. There are a number of other centers in 
various parts of the country where men may go so that no 
young aspirant need have difficulty in getting a good training 
today. 

Thirdly, the neurological surgeon should be an expert with 
the ophthalmoscope. He sees vastly more cases that show 
retinal changes due to increased pressure than do the oph- 
thalmologists and he furthermore must be familiar with the 
early eye changes that occur in tumor cases. He must be able 
to interpret the changes in perimetric fields and evaluate their 
importance in relation to the other neurological findings. 
Though he naturally should be influenced by the opinion 
of an ophthalmologist, he must be able to draw his own 
conclusions. 

It is also, I believe, essential that the neurological surgeon 
interpret his own x-ray plates and especially his ventriculo- 
grams. If the neurosurgeon, instead of being able to make his 
own examinations, has to rely on so many specialists, his 
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problem will be much more involved, the clinical picture will 
be befogged, and he will be hampered in his decision. 

The program I have briefly outlined is none too long, but it 
seems to me that a training along such lines is the only one that 
justifies a young man in devoting his life to neurological 
surgery. 


a 
4 
a 
3 
i 
q 
4 
4 
a 
a 
= 


CEREBRAL LESIONS, POSTMORTEM, IN 
MENTALLY DEFECTIVE CHILDREN* 


CHARLES BAGLEY, JR., M.D., F.A.C.S. 
BALTIMORE, MD. 


N the practice of the medical and surgical neurologist, 
many defective children are seen, and each one presents 
a difficult problem in diagnosis and prognosis. A given 
case over a period of years may be seen by a great number 
of physicians, for the parents of these unfortunate patients 
are prone to wander from place to place in the hope that they 
will find something to benefit the child. In the entirely hopeless 
cases, in which at an early age one can safely advise commit- 
ment of the child to an institution for the care of such patients, 
the problem for the physician and the family is less serious 
than in the borderline cases where neither parent nor physician 
is willing to give up. 

The variety of lesions, ranging from trivial alterations in 
the central nervous system to very gross congenital or acquired 
cerebral defects, makes it worth while to report the autopsy 
findings in these cases. This paper is based on the study of 
8 brains of patients ranging in age from four months to thirty- 
four years. 

Classification of the lesions from an etiological standpoint 
will not be attempted, because this material represents such 
a small part of the whole group. The classification of Wey- 
gandt, published in 1920! and included in the textbook of 
Jelliffe and White,? is recommended to the reader for its 
completeness. 

* From the Neurological Laboratory of the Henry Phipps Psychiatric Clinic, Johns 
Hopkins University, with the assistance of the Epilepsy Medical Research Fund. 

!‘Weygandt, W. Erkennung der Geistesstorungen (Psychiatrische Diagnostik). 
Lehmanns Mediz. Lehrbucher, Band 1. Munchen, Lehmanns, 1920, p. 213. 


2 Jelliffe, S. E., and White, W. A. Diseases of the Nervous System. Phila., Lea and 
Febiger, 1929, p. 1118. 
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In the consideration of a case, the question as to whether 
the lesion is congenital or acquired is of great importance. 
In the former, one should attempt to determine whether 
there is a true hereditary condition, or whether the defect 
has been acquired during intrauterine life. This can be deter- 
mined only through a family history and a careful checking 
of the mother’s condition during the pregnancy. The fact 
that the child is defective may easily be determined at birth 
in some of the congenital cases, but in others the signs may be 
so slight and the progress of symptoms so slow that it is 
difficult to state that the condition is congenital. 

Since the lesion in many of the postnatal cases is acquired 
at birth, it 1s often difficult to differentiate them from the 
congenital cases. There is, in the majority of the acquired 
cases, however, a sudden onset of symptoms which, when 
coupled with the history of an etiological factor, makes 
differentiation possible. 

The etiological causes in hereditary cases are syphilis, 
chronic alcoholism, consanguinity, and familial mental defi- 
ciency. Syphilis since the days of the Wassermann reaction 
has been found to play a less important part than was pre- 
viously supposed, and it is unfortunate that we have no such 
method to check the relationship of the other factors. Inflam- 
mation and trauma are by far the most important causes 
in the acquired cases, whether they be prenatal or postnatal. 

Of the cases included in this report, cerebral inflammation 
during infancy was the etiological factor in Cases 1, 11 and 11. 
The first 2 died within a few months; the third lived to the 
age of thirty-four years. In Case rv, the child had a hemorrhage 
at birth and was ill until the seventh month, when he died. 
Patient v had an injury in the posterior part of the longitudinal 
sinus during birth, with a moderate amount of bleeding over 
the cortex and stenosis of the longitudinal sinus at the site 
of the injury. Patients v1 and vii had amaurotic family idiocy 
and represent the hereditary lesions. Patient vu had hydro- 
cephalus with almost complete absence of the cerebral cortex 
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secondary to occlusion of the aqueduct of Sylvius. This case 
probably represents an acquired intrauterine inflammatory 
lesion. 


Fic. 


1. Case 1. Atrophy of left frontal and temporal lobes six months after acute toxic 
encephalitis. 


> Case 1. Acute toxic encephalitis. Verv sudden onset. Convulsive seizures 
with sharp rise of temperature, leucocvtosis, and weakness of entire right side 
of body. Rapid recovery from acute condition. Right arm and leg later became 
spastic. Exploration of left hemisphere 6 months after acute onset. Death during 
severe conrulsive seizure 48 hours later. Autopsv. 
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J. R., white male, aged thirteen months, was admitted to St. Agnes 
Hospital on December 23, 1927, with the chief complaint of convulsions. 
The baby had been in good health until the onset a few hours before admis- 


Fic. 2. Case 1. Photomicrograph showing alteration of left frontal lobe cortex of brain in 
Figure 1. 


sion. He had taken his bottle in the usual way, but when his mother 
returned to the crib a short time later, she found that he had vomited most 
of the milk and was having a convulsion. He was immediately sent to the 
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hospital where he continued to have convulsions. In some of the seizures, 
the twitchings were limited to the muscles of the right side. The eyes were 
turned to the left. The temperature on admission was 101.9°F., rectally, 
but it rose to 107°F. the same night. Lumbar puncture revealed clear fluid 
with 1 cell per cu. mm. The heart rate was very rapid. The next day, 
December 24, the right arm and leg were motionless and there was con- 


jugate deviation of the eves to the left. At 5:00 p.m. he had a convulsion of 


the right side which lasted over an hour. On December 25, he had three 
convulsions involving the muscles of the right side of the body. On the 
28th, the leucocyte count was 12,300. The temperature after reaching 
107°F. the evening of the day of admission, fell to 103.4°F. the next morn- 
ing and during the day stayed between 99°F. and 100°F. From then until the 
28th it fluctuated between 101°F. and 102°F. On the seventh day it fell 
to 99.8°rF. and gradually returned to normal. There was a cessation of symp- 
toms and the patient was discharged from the hospital on January 4, 1928, 
in excellent condition except for slight weakness of the right side of the 
body. The family was warned that the child should be kept under observa- 
tion, as the illness would, perhaps, interfere with his future development. 
One month later there was still definite weakness of the muscles of the 
right side of the body, more especially of the face and arm. From this time 
there gradually developed spasticity of the muscles of the right upper and 
lower extremities. When nineteen months of age, the spasticity was marked, 
he made no effort to talk, and was quite irritable. At this time, the left 
hemisphere was explored through a small craniotomy. Forty-eight hours 
later he had two very severe general convulsive seizures and died during the 
second seizure. 

This child had been entirely normal until the sudden onset of the acute 
illness at the age of thirteen months. The sharp rise of temperature and the 
severe convulsive seizures ushered in the acute disease and continued for 
the first few days of illness, indicating that the exciting cause was an infec- 
tious one. The source of the infection is unknown, but it was probably from 
the respiratory tract. The autopsy showed a very marked atrophy of the 
left cerebral hemisphere, particularly in the frontal lobe, as shown in 
Figure 1. On microscopic section (Fig. 2), there was very extensive alteration 
in the cortical lamination with the formation of scar-like areas in the deeper 
lavers of the cortex. 

In the following case, the clinical course was much the 
same as in Case 1 except that in Case 1 there was an acute 
suppurative condition in the left ear and mastoid. In spite 
of the fact that the primary condition was a suppurating 
one, the cerebral lesion gave no indication of suppuration; 
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even the cell count in the cerebrospinal fluid in the acute 
condition was normal. 


Case ul. Acute toxic encephalitis secondary to otitis media following 
three. weeks after measles. Severe convulsive seizures, aphasia, and right 
hemiplegia. Sharp rise of temperature. Mastoidectomy. Stormy course and 
slow recovery with spasticity of the right side of the body and partial aphasia. 
Status epilepticus and death approximately four months after onset. Autopsy. 

E. L. T., white girl, aged three years, was admitted to the Union Memo- 
rial Hospital on April 12, 1931, in status epilepticus. The parents were living 
and well. Two brothers, four and six years of age, were living and well. 
One sister, aged seven, had had “‘spasms”’ when four years old. One sister 
died at the age of six weeks with “‘spasms.”’ The chief complaint was con- 
vulsions and acute left otitis media. The patient had recovered from 
measles three weeks prior and a discharge from the left ear had developed. 
The ear was discharging profusely on admission. The night before, she had 
a convulsion of the right side which lasted fifteen minutes. A second convul- 
sion occurred on the day of admission, and the child was brought to the 
Dispensary. The head was turned to the right and the eyes to the left, and 
the left pupil was more dilated than the right. The face was pulled to the 
right and there was twitching of the facial muscles and of the right arm and 
leg. There was weakness of the grasp of the right fingers as compared with 
the left. The temperature was 105.6°F. Lumbar puncture was done and 
revealed a clear fluid with a cell count of 4 cells per cu. mm. Blood examina- 
tion: W.B.C., 20,000 per cu. mm. The following day the mastoid was opened 
and found to contain pus. The patient continued to run a high temperature 
after the operation, and there was jerking of the right side and twitching 
of the right facial muscles. The right arm and leg were paralyzed. The con- 
valescence was slow and stormy, and the paralysis persisted. On April 24, 
she moved her Jeg, was conscious and talked. Later there was some move- 
ment of the arm and leg, but the weakness persisted and the child was 
definitely aphasic. In spite of physiotherapy, there was marked limitation 
of function in the right upper and Jower extremities when she was discharged 
from the hospital on July 26. On August 5 she was readmitted to the hospi- 
tal because of convulsive seizures involving the right side of the body. A 
lumbar puncture showed 5 cells per cu. mm. The rectal temperature on 
admission was 103.4°F. and within a few hours, just before death, reached 
109°F. 

At autopsy the left hemisphere was found to be very much smaller than 
the right (Fig. 3). The atrophy was most noticeable in the left frontal lobe. 
The atrophy also involved the basal ganglia, and the left lateral ventricle 
was slightly larger than the right. Microscopic examination of the brain 
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showed definite atrophy of the cerebral cortex of the left hemisphere with 
degeneration and disappearance of pyramidal cells, mostly in the third 
layer. These changes were not seen in the right hemisphere. 


N.S. 16 


Fic. 3. Case u. Atrophy of left cerebral hemisphere following acute toxic encephalitis. 


The following patient, like the two preceding ones, was 
normal until he had an acute infectious disease, scarlet fever, at 
the age of two years. There was a rapid sequence of infections 
including otitis media, mastoiditis, and sinus thrombosis. 
Unlike the preceding patients, however, he lived to maturity, 
dying at the age of thirty-four years. 
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Case ul. Chronic meningitis, atrophy of right cerebral bemispbere. 
Scarlet fever at the age of two vears. Diphtheria, pneumonia, right mastoiditis, 
lateral sinus thrombosis, and empvema at three vears of age. At four vears, 


Fic. 4. Case 1. Frontal section of a brain which shows meningeal thickening and atrophy 
of right hemisphere with enlargement of right lateral ventricle. 


petit mal attacks and later general convulsive seizures and left spastic bemi- 
paresis. Convulsions throughout life. Pneumonia and death at thirty-four years 
of age. Autopsy. 

H. H., white male, who at the age of two had scarlet fever, and during 
the course of the next year had diphtheria and pneumonia. At three years 
of age a right mastoidectomy was done and this was complicated by throm- 
bosis of the right lateral sinus which was also operated upon. About the 
same time, the left chest was drained because of empyema. About one 
year after recovery, the child began having petit mal and later general 
convulsive seizures. These continued throughout life. Muscle weakness of 
the left upper and lower extremities developed at the time of the first 
seizures and these extremities soon became spastic, so that the patient had 
a left spastic hemiplegia. The mental development was poor, though a 
limited education was possible. He was very moody and easily excited. 
He died at the age of thirty-four of lobar pneumonia and an autopsy was 
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done immediately. The brain showed marked thickening of the meninges, 
particularly over the right cerebral hemisphere. There was also a very 
striking difference in the size of the hemispheres, the right being much 


Fic. 5. Case iv. There is only slight enlargement of ventricles, but a very large amount of 
air is seen overlying cortex. 

smaller than the left. The atrophy included the cortical and subcortical 

structures (Fig. 4). 

Because of the numerous infectious processes which followed the scarlet 
fever, it is diflicult to determine from the history which of the infections 
was directly responsible for the cerebral changes, but the fact that the child 
was very ill during the period when the lateral sinus was thrombosed led 
to the belief that meningo-encephalitis complicated this illness. 

The following case is an example of the clinical course and 
the pathological findings following birth hemorrhage as 
described in Cases x11, xv1, and xvii of a previous publication. 

’ Blood in the cerebrospinal fluid; resultant functional and organic alteration in the 


central nervous system—A. Experimental data; B. Clinical data. Arch. Surg., 17: 18-81 


(July) 1928. 
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Case iv. Birth bemorrbage. Chronic meningitis. External hydrocephalus. 
Craniotomy. Death at seven months. Autopsy. 
Baby J. P. G. was delivered on May 15, 1933, according to menstrual 


Fic. 6. Case 1v. Section of blood-stained dura with loosely organized membrane attached. 


Dark spots scattered through membrane are blood pigment. 


history almost one month past term. Labor was induced and delivery was 
completed by high forceps. The weight was 9 lb. at birth. The progress 
after birth was poor, he was always irritable, and cried a great deal. The 
mother noticed a gradual increase in the size of the head and he was 
admitted to the hospital at the age of four months, at which time the head 
was enlarged and measured 45.4 cm. in circumference. The enlargement 
was greater on the right side than on the left. The anterior fontanelle was 
large and soft, and the interparietal suture was loosely closed. The posterior 
fontanelle and the other sutures were closed. The optic discs showed no 
choking. A ventriculogram was not possible until forty-one days after 
admission because of the poor physical condition of the child, marked 
temperature elevation, and rapid pulse rate. The ventriculogram showed 
only slight enlargement of the ventricles, but a very large amount of air 
overlying the cortex, especially on the right side (Fig. 5). The condition 
gradually grew worse. The rectal temperature ranged from 100°F. to 
slightly above 102°r. The body weight was 10 Ib. Twenty days after ventric- 
ulography an attempt was made to drain the fluid through a right craniot- 
omy and the patient died a few hours later. An autopsy was done 
immediately. The dura covering the right cerebral hemisphere was deeply 
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blood stained. Beneath the dura there was a loosely organized membrane 
and under this there was a large amount of cerebrospinal fluid. A section of 
this membrane with the dura is shown in Figure 6. The piarachnoid was 


Fic. 7. Case 1v. Piarachnoid is markedly thickened and to this overlying blood-stained 
dura was loosely adherent. 


greatly thickened, as shown in Figure 7. A microscopic section of the menin- 
geal thickening over the left frontal lobe is shown in Figure 8. Sections of 
the brain after hardening in formalin showed no abnormality of the ven- 
tricles nor of the aqueduct of Sylvius, so that the enlargement of the head 
was not due to obstruction of the fluid in the ventricles but to organization 
of old blood and accumulation of fluid over the cortex. 


The history in this case states that the child was past 
term, and the head was no doubt very rigid. The forceps 
delivery evidently mnduced a rather extensive hemorrhage 
over the right cerebral hemisphere which became organized. 
The meninges became thickened, resulting in a failure of 
absorption of the cerebrospinal fluid. 

Casev. Injury to posterior part of longitudinal sinus at birth. Meningeal 
hemorrhage and stenosis of the longitudinal sinus. Microgyria. Full term 
baby. Convulsion on fourth day. Bloody cerebrospinal fluid on lumbar punce- 
ture. Convulsions continued and there was spasticity of the muscles of the 
left side of the body. Right craniotomy at the age of three months. Attacks con- 
tinued. Left craniotomy at the age of five months. Death. Autopsy. 
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Baby R. was delivered at the Maryland General Hospital on Septem- 
ber 13, 1931, full term, normal delivery, after an uneventful pregnancy. 
One brother ten years old was living and well. The child appeared in good 


we 


Fic. 8. Case 1v. Microscopic section of meningeal thickening over left frontal lobe. 


health until September 15, when it was noticed that he was drowsy and 
had a temperature of 99.2°F. The next day he refused his bottle and the 
temperature rose to 100.8°r. He was drowsy and cyanotic and had a con- 
vulsion which lasted four minutes. Spinal puncture was done and revealed 
bloody cerebrospinal fluid. Another puncture was done later in the day 
with some improvement in his condition. On the 17th, he was again cyanotic 
and the temperature varied from 100 to 101°F. Punctures were continued 
and by October 1 the fluid was clear. The temperature remained around 
99°F. rectally and the patient was well enough for discharge on October 4. 
Spasticity developed on the left side of the body and the frequent muscular 
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twitchings and occasional general convulsive seizures continued. The 


attacks were increasing in frequency. On December 4, 1931, he was read- 


mitted to the hospital and a right craniotomy was done with the hope of 


Fic. 9. Case v. Dorsal surface of brain showing striking difference in size of gyri. 


relieving the spasticity of the left upper and lower extremities. The opera- 
tion did not reveal gross blood. The patient was discharged from the 
hospital on December 12. After returning home the attacks were less severe 
until the latter part of January when he had a severe convulsion which 
lasted ten minutes. From this time spasticity increased. Nourishment was 
frequently refused and the general condition was poor. On February 16, 
1932, a left craniotomy was done. The piarachnoid was found thickened 
and there were lakes of fluid over the cortex. 

The child died soon after operation and an autopsy was done. The 
lumen of the longitudinal sinus was definitely constricted at a point 5 cm. 
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in front of the torcula, evidently the result of a tear at the time of birth. 
In front of this the sinus seemed normal. Gross examination of the brain 
showed a marked variation in the size of the gyri in both cerebral hemi- 


Fic. 10. Case v. Frontal section through occipital lobe showing scar formation at dorso- 
mesial border. 


spheres (Fig. 9). At some points the gyri were small and atrophied and 
presented a scar-like appearance. This was best shown at the dorso-mesial 
border of the parieto-occipital region in each hemisphere immediately 
underlying the point of sinus injury. On microscopic examination, there 
was very extensive alteration of the gyri, varying from gross destruction, 
as seen in Figure 10, to scattered areas involving only a portion of a gyrus, 
as shown in Figure 11. The cerebellum was involved to a less extent. There 
was, however, a very definite area of atrophy in each flocculus (Fig. 12). 
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The changes found in this brain five months after birth were due, no doubt, 
to the birth hemorrhage and the interference with venous circulation 
caused by the stenosis of the longitudinal sinus. a 


Fic. 11. Case vy. Frontal section through occipital pole showing normal and atrophied 
areas of cortex. In this region alterations are seen chiefly in deeper portions of gyri. : 
In a group of brains which we have collected in this ' 
laboratory, there are two showing the changes of amaurotic : 


family idiocy. This disease should be recognized clinically, but 
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in the early months of life it may be overlooked, and I there- 
fore feel that in a report of this kind these specimens should be 


included. 


Fic. 12. Case v. There is atrophy of a portion of flocculus of each cerebellar hemisphere, 
as shown at A and B. 


Case vi. Amaurotic family idiocy. Birth hemorrhage. Erb’s palsy of 
right arm. General convulsive seizures. Death at thirteen months. Autopsy. 

Baby D., of Jewish parentage, was born on July 6, 1922. The family 
history was negative except for the death of a previous child during early 
infancy, cause not determined. Delivery was difficult, the baby was badly 
asphyxiated, and did not cry for thirty minutes. On the second day the 
temperature rose to 103.4°F., and there were several generalized convulsive 
seizures. Lumbar puncture done at this time revealed blood-stained fluid. 
Within twenty minutes after the puncture there were three convulsive 
seizures and several on the following day. There were no other convulsions 
and the spinal fluid was clear on the eleventh day. The patient was dis- 
charged on the thirteenth day in good condition except for the paralysis of 
the right arm. When seen at the age of three months the general condition 
was satisfactory, the body weight was 16 lb., and the right arm was improv- 
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ing. The posterior fontanelle was closed and the anterior one was normal. 
At nine months of age, the condition was very unsatisfactory, she paid no 
attention to her parents, and was uninterested in things about her, even 


Fic. 13. Case vi. Microgyri in sharp contrast to normal gyri in case of amaurotic family 
idiocy. 


including the bottle. This condition gradually progressed until death at 
thirteen months. The autopsy revealed marked atrophy of the convolutions 
of the brain (Fig. 13). On microscopic study there was widespread cell 
alteration in all parts of the cerebrum and cerebellum (Figs. 14 and 15). 
When the autopsy was completed and the diagnosis of amaurotic family 
idiocy made, the matter was discussed with the parents, and it was found 
that the mother was at that time three months pregnant. Because of the 
slight possibility that the baby might be normal, the matter of interrupting ; 
the pregnancy was considered. The parents were anxious to continue the 
pregnancy, however, in the hope of a normal child. Because of the difficult 
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delivery in the case just reported, it vas decided to remove the possibility 
of birth injury in this one by doing a cesarean section. This was done on 
February 14, 1924. The baby was full term and weighed 10 lb. 14 0z. The 
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Fic. 14. Case vi. Halo effect around nuclei of nerve cells is due to lipoid degeneration. 


general appearance was excellent and for the first few months of life the 
progress was entirely satisfactory. When examined at six and nine months 
the development appeared normal. After nine months, however, the condi- 
tion was steadily less favorable. She lost all interest in her surroundings, 
could not sit up, and when propped up the head was unsteady and would 
fall from side to side. The muscle power was gradually lost. The ophthalmo- 
scopic examination showed a cherry red spot at the macula. There was 
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gradual loss in weight and all the fingers became clubbed. Late in the course 
there was muscle twitching and in the last two weeks, generalized convul- 
sions. The child died on December 23, 1925. An autopsy was not permitted. 
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Fic. 15. Case vi. High power magnification of cerebellar cortex. Granule cell layer is 
partially atrophied as shown by disappearance of many of granule cells. Purkinje cells 
are greatly distended with lipoid, especially on axonal end. 


The following case is of particular interest because there 
is a normal twin now living, twenty-one years of age, and in 
perfect health, with an entirely normal mentality. There are 
also two older and two younger children, all apparently normal. 


CasE vil. Amaurotic family idiocy. Onset of symptoms at eight months 
of age. Clonic spasms. Blindness. Death at fifteen months. Autopsy. 

Baby S. B., white girl, fourteen months old, of Jewish parentage, was 
admitted to the Hebrew Hospital on March 2, 1914, because of arrested 
development. The parents were living and well. Two older children and the 
twin of the patient were living and in excellent health. Another child died 
four vears previously at the age of sixteen months, after an illness of several 
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months in which there was a marked increase in the size of the head. The 
only diagnosis made was internal hydrocephalus. An autopsy was not done. 
The patient here reported was a full term baby, delivered without instru- 
ments. There was no difficulty during the first six months of life. At the 
age of six months, she had chicken pox followed a few weeks later by pneu- 
monia, which lasted about a week. This was followed by “‘congestion of the 
lungs,” and a cough persisted from that time. About this same time, the 
baby fell from the arms of her nurse, but there was no evidence of injury. 
Spasticity of the muscles had been present for several months before 
admission, and she was easily frightened by noises. There was extension of 
the legs and feet and flexion of the fingers. Because of this condition, tetany 
was considered as a possible diagnosis. During early life there was appar- 
ently normal vision, but for several weeks prior to admission the child 
made no effort to follow objects, and was apparently blind at the time of 
admission. 

Physical examination showed the patient to be 71 cm. long and weighing 
15 lb. The facial expression was apathetic and the eyes rolled in an aimless 
manner. The head was rather short in the anteroposterior diameter. The 
temporal regions were slightly bulging. The anterior fontanelle measured 
2 by 3 cm. The circumference of the head was 43 cm. The veins of the 
scalp were full. Fundus examination revealed an atrophied disc with small 
arteries and veins. The pupils were dilated and unequal in size, the left 
being larger. There was unsustained nystagmus. Her disposition was said 
to have been excellent in early life, but she became cross and irritable later, 
and was dull and listless at this time. There had been no effort to talk since 
birth. The general sensation of the body seemed to be numbed, and the 
baby did not respond to the prick of a pin. The motor functions of the 
body were very poor. The lower extremities were spastic and there was 
constant muscle twitching. The deep reflexes were increased and there was 
a bilaterally positive Babinski sign. The child died a month after admission 
and was autopsied. The gross and microscopic appearance of the brain was 
similar to that shown in Case v1. 

Case vit. Congenital occlusion of the aqueduct of Sylvius with bydro- 
cephalus. Almost complete absence of the cerebral hemispheres. Moderate 
enlargement of the bead. Xanthochromic fluid. Death at the age of four months. 
Autopsy. 

Baby F. W., white male, age one month, was admitted to the Union 
Memorial Hospital on April 29, 1930, because of moderate enlargement 
of the head. The rectal temperature on admission was 102°F. The mother 
and father were living and well, and this was their first child. The delivery 
was normal after a twelve-hour labor. Instruments were not used. Immedi- 
ately after birth the parents noticed that the baby’s head was abnormal. 
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At the time of admission it was slightly but definitely enlarged, measuring 
39 cm. in circumference. Both the anterior and posterior fontanelles were 
open. A lumbar puncture revealed a clear xanthochromic fluid, and the 


Fic. 16. Case viii. Dorsal view of brain after removal of dura and membrane attached to 
its inner surface. Cerebellum is well developed and above this cornu ammonis and 


basal ganglia masses are seen. Between basal ganglia is open third ventricle. 


same type of fluid was withdrawn when a needle was introduced through 4 
the anterior fontanelle. Air injected through this needle showed a large ¥ 
amount of air without any ventricular outline. The temperature was 102°F. 1 
on admission and ranged between this and 105°F. during the entire course. 4 
On July 14 a small craniotomy was done. When the dura was opened there : 
was adherent to its inner surface a membrane which seemed to be thickened a 
meninges. This later proved to be the meninges with a very thin portion 4 
of the zonal layer of the cerebral hemispheres. The falx was absent. When ; 
the fluid was evacuated, there was no visible brain except at the base where | 
the basal ganglia appeared as two rounded masses, between which the 
unroofed third ventricle was seen. The exposed surfaces of the basal ganglia ; 
were slightly hemorrhagic in appearance and this accounted for the xantho- 
chromic fluid which was present on the first examination. The child died 
twenty-four hours after the operation. The autopsy was done soon after i 
death and the brain was removed with the dura attached. The cerebellum : 
was well developed, but the brain stem was much smaller than normal. i 
When the dura was removed the membrane noted at operation lined ; 2 
its entire inner surface and was thicker at the base, where it contained the ; 


fairly well developed cornu ammonis on both sides. In Figure 16, which is a 
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photograph of the dorsal surface of the brain, one sees the well-formed 
cerebellum and the basal ganglia masses, and between these the flattened 
cornu ammonis on each side. The dorsal surfaces of the ganglia are dark in 


Fic. 17. Case vit. Occluded aqueduct of Sylvius, evidently result of early intrauterine 
inflammatory reaction. 


color and soft, containing a large number of capillaries from which there 
was slight extravasation. The entire specimen was serially sectioned. The 
sections through the basal ganglia showed marked overgrowth of blood 
vessels in the superficial layers with some extravasation of blood and entire 
lack of cell or fiber structures. In the deeper layers the cells were well 
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developed, but the fiber structure was poor; for example, the crus con- 
tained only a few poorly stained fibers. The cells and fibers of the brain 
stem caudal to the red nucleus had the appearance of normal brain except 
for the lack of the pyramidal tract. The aqueduct of Sylvius was obliter- 
ated, as shown in Figure 17. The third ventricle was present only as a 
fissure between the basal ganglia masses. The roof of the third ventricle 
and all the commissural masses were absent, so that the third and lateral! 
ventricles were one cavity without the slightest indication of a division in 
the midline. The fourth ventricle was normal in size and outline. 

The falx cerebri was entirely absent in the anterior portion. There was 
a small falx extending from the torcula forward for a distance of 6 cm. The 
longitudinal sinus was entirely absent. The right lateral sinus was present, 
though very small, and the left lateral sinus was entirely obliterated. The 
falx cerebelli was practically absent, consisting of only a small fold 2 cm. 
in length extending backward from the torcula and in its broadest portion 
measuring only 5 mm. The dark membrane which was adherent to the 
inner surface of the dura when studied microscopically was found to con- 
tain a large number of blood vessels and throughout its greatest extent a 
very thin strip of the zonal layer of the cerebral cortex. At the base the 
membrane was broader and contained the greater portion of the cornu 
ammonis. 

The extreme anatomical alteration seen in this case can, perhaps, best 
be accounted for by the occlusion of the aqueduct of Sylvius early in the 
period of intrauterine development. 


DISCUSSION 


The importance of accurate diagnosis of the type of lesion 
in defective children cannot be doubted, but the task Is a 
difficult one because of the great variety of lesions capable 
of producing the same symptomatology. The history of the 
onset of the signs and symptoms is often difficult to obtain 
because of the unwillingness of parents to admit the child is 
defective until the evidence is overwhelming. The physician 
also is prone to be hopeful and often gives an early favorable 
prognosis, hoping, especially during the first year, that the 
child will “‘outgrow”’ the trouble. It is true that some children 
are very slow in the first year because of feeding difficulties 
and later do well and reach an average development by the 
second or third year. 
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In the cases where little or nothing can be done to remedy 
the condition, failure to recognize it early does little or no 
harm, but on the contrary, there are cases, the traumatic 
type especially, in which recognition and treatment control 
the early and late symptoms. 

In the inflammatory cases, the early disturbances such as 
convulsive seizures, elevation of temperature, and rapid pulse 
may subside after a few days and the child apparently entirely 
recover, but when one sees such damage as is shown in Figure | 
and other figures illustrating these conditions, he should at 
least warn the family of the possibility of the development 
of these changes. 

The possibility of surgery must be recognized in some cases, 
and likewise our surgical limitations must be realized and 
adhered to, for these unfortunate patients have often been 
the subject of unfair treatment at the hands of the over- 
zealous surgeon. Of the cases here reported, operations were 
attempted in 4; in 2 because they were birth hemorrhages. My 
experience, some of which has previously been published,‘ 
convinces me that blood, whether it be diffused in the cerebro- 
spinal fluid or in the form of a clot which produces symptoms, 
should be removed at the earliest possible moment by [umbar 
puncture or craniotomy. Cases in which the blood has not 
been removed early may be helped by operation if it is under- 
taken before the secondary meningeal and cerebral changes 
are far advanced. On the other hand, I think surgery has 
nothing to offer in the non-suppurative cerebral inflammatory 
conditions, as represented by Cases 1 and 11. 

In the early days of brain surgery there was some excuse 
for indiscriminate surgical attack, but we should today profit 
by the experience of the early workers and select cases for 
operation with the greatest care. Allen Starr, for example, in 
1893 devoted a large part of his book, “‘Brain Surgery,’’® to 
trephining for epilepsy and imbecility, and in summing up 


* Arch. Surg., 17: 18-81 (July) 1928. 
°N. Y., Wood, 1893. 
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his experience in 1906° stated, “I no longer recommend any 
operation on the head in cases of idiocy, imbecility, hemiplegia, 
and epilepsy dating from childhood. . . . ” 

The final question of institutional care of children incapable 
of a degree of mental development which would justify the 
parents in attempting to care for them at home demands the 
most serious consideration. The best time to hospitalize these 
children is probably in the fifth or sixth year, for at this period 
they can be cared for in Institutions, and sufficient time has 
elapsed to estimate the probable degree of future development, 
and the parents have had an opportunity to give as much 
effort as is justified in these unfortunate children not capable 
of a reasonably normal development. After five years the 
relative rate of improvement may be greater than during 
the early years, so that the parents become more hopeful 
and willingly sacrifice their lives as well as the happiness of 
other normal children to a task which can be better done by 
trained workers who have an opportunity to handle these 
patients in groups. In Maryland we have an excellent institu- 
tion, the Rosewood Training School, to which I have sent a 
number of children, and in every case the parents, though 
reluctant in the beginning, have realized the advisability of 
the commitment, for they soon find that the child is happier 
with other subnormal children. 


I wish to thank Dr. Adolf Meyer, under whose direction the laboratory 
work was done, and Miss Cecelia Bisson for the illustrations. 


6 The present status of brain surgery. J. A. M. A., 47: 926-931, 1906. 
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SPINAL EXTRADURAL CYSTS* 


Epwin P. LEHMAN, M.D. 
UNIVERSITY, VA. 


WO cases of an extremely rare lesion of the spinal 

meninges form the material for the present report. One 

of these cases is from the University of Virginia Hospital 
and the other from the clinic of Drs. George H. Bunch and 
Emmett L. Madden of Columbia, S. C., who have generously 
furnished their data. At the time I encountered the first 
case, similar pathological lesions were unknown to men of 
such experience in spinal cord surgery as Coleman,! Frazier? 
and Sachs.* Elsberg* had observed 3 cases and was about to 
report them, together with an additional case from the service 
of A. S. Taylor. Since that time, the report of Elsberg, Dyke 
and Brewer* has appeared, summarizing the pathological and 
clinical pictures and suggesting an etiological background. 
The present report, while confirming Elsberg’s observations, 
adds certain other material, including additional evidence 
bearing on etiology. 

The lesion under discussion is an extradural cyst, neither 
dermoid nor parasitic in origin. It appears in the mid-thoracic 
region as a thin-walled sac, containing clear colorless fluid, 
lying on the dorsum of the dura and attached thereto over a 
small area usually at or near the exit of a posterior root. At 
least some of the cysts are lined with pavement cells resembling 
the lining of the arachnoid. Multiple cysts may occur. 

The clinical picture of the condition is remarkably constant. 
Elsberg, Dyke and Brewer’s® clear summary can profitably 
be quoted in part as follows: 


The individual is an adolescent with the history and symptoms of a 
progressive spastic paraplegia. Pain is absent or is not a prominent symptom. 
“From the Department of Surgery and Gynecology, University of Virginia School of 

Medicine, University, Virginia. 
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The objective disturbances of sensibility are slight and their upper level 
is in the mid-thoracic region, usually at the sixth or seventh thoracic derma- 
tone. The manometric tests demonstrate a subarachnoid block with the 
characteristic spinal fluid changes of cord compression. 


The 2 cases reported here are completely characteristic clini- 
cally, with the addition, however, of a curious feature not 
observed in Elsberg’s cases. 


Case. 1. W. H. B., University of Virginia Hospital No. 102841, a 
colored boy, aged twelve, was admitted to the neurological service under 
Dr. D. C. Wilson on April 7, 1933. His chief complaint was complete loss 
of ability to walk of one week’s duration. The family history and past 
history were irrelevant except that his mother may have been treated for 
syphilis. She was unmarried and he did not know his father. 

The earliest symptom was pain in the knees beginning three and a half 
months before entrance and lasting only a few days. Shortly afterwards 
there began to be noticed difficulty in walking and some stiffness of the 
back, both of which became progressively worse. Three weeks before 
entrance he first came to the out-patient department, where the presence 
of ‘‘tower-head,” lordosis and an ataxic gait were noted. Romberg’s sign 
was positive and there was a suggestive Babinski sign with hyperactive 
knee jerks and ankle jerks. A manometric test revealed the absence of 
cerebrospinal fluid block. The blood Wassermann and Kahn and the spinal 
fluid Wassermann tests were negative and the spinal fluid showed normal 
characteristics except for a luetic gold chloride curve. A provocative blood 
Wassermann test was negative. The I. Q. (Stanford Revision of the Binet- 
Simon) was 75.7. 

The patient grew progressively worse and was therefore admitted to 
the hospital. At the time of admission he had an almost complete spastic 
paraplegia with bilateral Babinski sign, bilateral ankle clonus and exag- 
gerated deep reflexes. The abdominal and cremasteric reflexes were absent. 
There was diminished touch, temperature and pain senation in the lumbar 
region and in the neighborhood of the umbilicus. The report of the x-ray 
examination of the spine (Fig. 1) is quoted: 

“A lateral film of the dorsal spine shows a rather marked epiphysitis 
of the bodies of all of the dorsal vertebrae. There is a rather marked destruc- 
tion of the upper and lower anterior margins of the ninth dorsal vertebra 
and to a less degree of the eighth. The other lower dorsal vertebrae show 
changes to a less marked degree. The joint space between the ninth and 
tenth dorsal vertebra is almost completely gone. Conclusions: Marked 
epiphysitis of lower dorsal spine.”’ 
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Lumbar puncture at this time showed an initial pressure of 150 mm. of 
cerebrospinal fluid and a complete subarachnoid block. General examina- 
tion was otherwise negative. 

On account of the disease of the vertebral bodies, the child was placed 
on a frame in spinal hyperextension and very marked improvement in 
symptoms followed with partial return of function. On May 13, five weeks 
after admission, lumbar puncture was repeated and on this occasion only a 
partial block was demonstrated. 

I first saw the child on May 15. At that time I was impressed by the 
risk of doing a laminectomy in the presence of the partial destruction of 
the vertebral bodies, fearing their collapse after removal of the support of 
the posterior arch. I therefore suggested that the hyperextension be con- 
tinued and that laminectomy be considered only if improvement ceased. 
On June 2, the spinal fluid block was again complete and there was evidence 
of increasing sensory loss. The sensory examination showed a fairly clear- 
cut upper level at the ninth thoracic segment with somewhat spotty loss of 
touch, pain, position and vibration senses below this level. 

On June 9g, laminectomy was done, including the laminae of the sixth, 
seventh, eighth, ninth, and tenth dorsal vertebrae. It was noted that 
the laminae of the sixth, seventh, and eighth vertebrae were extremely 
thin. An enormous cyst was at once uncovered, stretching from the upper 
border of the sixth lamina to the lower border of the eighth. It measured 
about 2 cm. in diameter by 5 cm. in length and was glistening and trans- 
lucent. In the position of this cyst the spinal canal was enlarged about two 
and a half times in diameter. (On review of the x-ray films taken on admis- 
sion (Fig. 1) this dilatation of the spinal canal was obvious although it 
had not been observed previously.) At the lower pole of the large cyst 
there was a similar smaller cyst about 1 cm. in diameter. The latter was 
first removed intact and found to be entirely extradural but with attach- 
ment to the dura. The larger cyst was then easily freed, so that it could 
be rotated towards the right and from below up. There was a definite 
attachment to the dura at a point just posterior to the exit of the right 
eighth posterior root. A slight tear occurred in the thin cyst wall close 
to the dural attachment and clear fluid began to escape. It was then 
seen that the attachment of the cyst was in the form of a pedicle arising 
from the dura. The pedicle was clamped across on the cyst side and the 
cyst removed intact, leaving an opening in the dura from which cerebro- 
spinal fluid was escaping. At this stage it was seen that the dura was 
normal throughout its exposed length except for this opening which 
measured about 3 mm. in diameter. The dura was then opened and the 
cord exposed. Except for slight congestion, presumably from the release of 
pressure, the cord was normal. There was a small arachnoid adhesion, 
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leading up to the defect in the dura to which the cyst had been attached 
and representing the prolongation of the arachnoid into the cyst wall 
(Fig. 2). This adhesion was freed by blunt dissection and the dura was 


> 


Fic. 1. Case 1. Lateral x-ray of dorsal spine on admission. Widening of spinal canal can 
be detected on original film. Epiphysitis of five vertebral bodies can be seen. 


closed in the usual manner with interrupted silk. 

On account of the danger of kyphosis feared as the result of narrowing 
of the vertebral bodies by epiphysitis, an arthrodesis between the articular 
processes lying within the operative field was attempted. The joint spaces 


were exposed and carefully curetted. 
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The microscopic examination of the walls of the cysts showed them 
to be made up of dense fibrous tissue. In places they were lined by flat 
cells resembling those seen lining the arachnoid membrane (Fig. 3). 


Fic. 2. Case 1. Diagram of horizontal section through lesion to show relationship of cyst 
to meninges. a, Arachnoid. s, Dura mater. c, Epidural fat. p, Channel of communica- 
tion between subarachnoid space and cavity of cyst. £, Wall of cyst, continuous with 
arachnoid. F, Thinned lamina. 


The patient made a very prompt and complete recovery from operation 
and from his neurological disturbances and was discharged on June 21, 
fifteen days after operation, wearing a cast. He remained in bed until 
July 25, when he reported to the out-patient department. The patient was 
walking with slight clumsiness but with the exception of this and of slightly 
hyperactive deep reflexes, neurological examination was negative. On 
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August 21, the cast was bivalved and he was told to remove it for a part 


of the time. 
On September 20, about fifteen weeks after operation, he was walking 


Fic. 3. Case 1. Photomicrograph of wall of cyst, showing lining of flat cells resembling 
those lining arachnoid membrane. 


normally but he had developed a mild kyphosis. The x-ray examination 
at that time showed greater destruction of the vertebral bodies than at 
the time of the previous examination, with narrowing of the joint spaces 
and a kyphosis of slight degree. He was therefore readmitted to the hospital 
for further treatment by hyperextension. The neurological examination 
was negative. He was discharged two weeks later in a cast with hyper- 
extension. An x-ray examination fourteen months after operation shows 
improved calcification of the vertebral bodies with no change in the degree 
of kyphosis. Clinical examination at this time was entirely negative for 
evidences of spinal cord disease (Fig. 4). Three and one-half months later, 
the dorsal curvature had returned practically to normal, although there 
had been no support for two months. The treatment of the epiphysitis 
in this case by hyperextension and casts has been carried out by the 
orthopedic department under the direction of Dr. R. V. Funsten. 

Case u. W. R., a colored boy of seventeen years, was admitted to 
the Waverly Hospital, Columbia, S. C., September 8, 1930, on the service 
of Dr. Bunch and Dr. Madden. His chief complaint was paralysis of the 
legs and severe pain around the body. His family history and past history 
were entirely irrelevant. 
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His present illness began nine months before admission with pain in 
the back which ran around his body just above the navel. Ten days later 
he began to have trouble with his legs. He lost feeling from the waist down 


Fic. 4. Case 1. Lateral photograph of patient fourteen months after operation. Ky phosis 
and compensatory lumbar lordosis as well as tower-skull are seen. 


and felt that he could not use the legs well. He gradually grew worse so 
that on admission there was no use of the legs. There was no sphincter 
disturbance. 

The patient was well developed and well nourished. General physical 
examination was entirely normal. Neurological examination showed a 
zone of hyperesthesia at a level just below the nipples. Below this area 
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Fic. 6. Case 11. Photomicrograph of wall of cyst. One or two flat cells are seen on surface 


above and to right. 
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there was moderate hypesthesia with skin sensation entirely lost below the 
hips. Position sense of the lower extremities was also absent. Marked 
bilateral spastic paraplegia was present. The abdominal reflexes, knee 


Fic. 7. Case 1. Lateral x-ray of dorsal spine three and one-half years after operation. 
Moderate kyphosis is seen with wedge deformity of vertebral bodies. Surfaces of 


bodies in zone of lesion show irregularities suggestive of healed epiphysitis. 


jerks and ankle jerks could not be elicited. There were bilateral positive 
Babinski, Gordon and Oppenheim signs. 

Blood Wassermann and spinal fluid Wassermann tests were both 
negative. The spinal fluid was normal chemically and microscopically. 
On manometric test there was complete subarachnoid block. X-ray 
examination on admission showed no changes in the lower dorsal and 
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lumbar spine. These films are no longer available and could not therefore 
be reviewed for possible epiphysitis. Lipiodol injection outlined an obstruc- 
tion at the eighth or ninth dorsal vertebra. 

On September 20, 1930, laminectomy was done including the sixth to 
the tenth thoracic vertebrae. A round, cystic tumor mass was disclosed 
which was attached to the dura by a definite pedicle. The cyst was removed 
without opening the dura. 

The cyst after fixation measured 7 cm. in length by 3 cm. in greatest 
diameter (Fig. 5). Microscopic examination showed dense fibrous tissue 
with occasional cells at the inner surface of the cyst wall resembling the 
lining cells of the arachnoid (Fig. 6). 

The patient’s postoperative course was entirely smooth except for a 
transient disturbance of bladder and rectum control. Return of movement 
in the legs began a few days after operation. Neurological examination 
one month after operation showed good control of the sphincters and 
normal sensation. The deep reflexes in the lower extremities were hyper- 
active. There was a fairly well sustained ankle clonus but the Babinski 
sign was absent. 

On discharge about three weeks later, the patient was able to walk. 
In two months he returned for observation. At this time slight bowing 
of the thoracic spine was first noted. Otherwise his recovery was complete. 

The patient was seen again on February 28, 1934 about three and a 
half years after operation. Except for a kyphosis of the upper thoracic 
spine, physical examination was negative. There were no neurological 
abnormalities. The patient complained of an occasional sharp girdle pain 
just below the costal margin. An x-ray taken’on this visit (Fig. 7) was 
reported as showing wedging of two vertebral bodies and kyphosis. Close 
study of the surfaces of the involved vertebral bodies reveals slight irregu- 
larities which may represent the healed stageof an epiphysitis such as was 
seen in Case 1. 


LITERATURE 


The rarity of these extradural cysts is amazing. Elsberg’s® 
search of the literature for instances of the lesion was entirely 
fruitless. However, I have found reports of 3 cases of extradural 
cysts, 2 of which probably belong to this group. The third is 
extremely doubtful. (See Table of Recorded Cases.) 

Schlesinger in 1898° reported a single instance in a patient 
who died of multiple sclerosis. At postmortem there were 


found, on the posterior surface of the dura in the thoracic 
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region, two small cysts filled with serous fluid and lined with 
“endothelium.” The age of the patient was not given. 

In 1908 Krauss’ reported a case of a large extradural cyst 
in a man of forty-six who was operated upon by Roswell Park. 
The cyst had caused marked cord compression symptoms and 
had pushed up between the fourth and fifth dorsal spinous 
processes. The cyst had been aspirated before operation. There 
was some evidence of inflammation found at operation in 
that the bone was rough and eroded. There was no membran- 
ous lining and no evidence of parasites was reported. The 
typical site and the absence of evidence of parasitic infection 
tend to suggest that at the outset this lesion corresponded to 
those under discussion. On the other hand, the patient’s age 
and the presence of inflammatory changes make its acceptance 
in this group extremely doubtful. 

W. J. Mixter® describes and illustrates a case: 

A white man of twenty-six presented marked symptoms of cord com- 

pression. It is noteworthy that symptoms had begun at twelve years of age, 
and had progressed for several years with later spontaneous recovery. 
At the age of eighteen he was apparently normal. At twenty-one the 
symptoms had recurred and had again progressed slowly until surgical 
treatment was undertaken. At operation there was found an irregular, 
multilocular, extradural cyst extending from the third to the seventh 
dorsal vertebra. It was thin-walled and contained clear fluid. In dissecting 
it from the dura difficulty was encountered and two small punctures 
occurred. Pathological examination showed the wall made up of dense 
connective tissue. There were numerous connective tissue trabeculae cross- 
ing the cavity. Interestingly enough this case showed no evidence of 
cerebrospinal fluid block with combined puncture. 
Mixter’s case is atypical in the fact that the cyst was multi- 
locular and widely adherent to the dura. As these lesions may 
be multiple, it is conceivable that in the long course of the 
disease the walls of adjacent cysts, each with its independent 
attachment to the dura, may have become adherent. 

The cases of Elsberg, Dyke and Brewer reported in 19345 
all occurred in adolescents. Three were males and one was a 
female. All had symptoms of cord compression. All four cysts 
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lay in the middorsal region. The character of the cysts was 
uniform and entirely similar to the two cysts here described. 
The walls were thin and translucent and consisted mainly of 
connective tissue. In two of the cases “endothelial cells”’ 
were found in the lining. The cysts were adherent to the outer 
surface of the dura only at a point of attachment near the 
exit of a posterior root. 

These authors describe bone changes visible on x-ray, due 
to expansion of the spinal canal from the long-standing local 
increase of volume. They measure the distance between the 
outlines of the pedicles of the vertebrae as projected on the 
anteroposterior x-ray films. These measurements show widen- 
ing of the canal in the area of the lesion. Although they have 
observed this change in intraspinal lipoma, they are of the 
opinion that its occurrence in the mid-thoracic region is almost 
pathognomonic of extradural cyst. They report no changes in 
the bodies of the vertebrae such as occurred in our 2 cases. 
Dr. Elsberg and Dr. Dyke have been good enough to compare 
the x-ray films of Case 1 with the films of their cases and state 
categorically that no hint of epiphysitis can be detected.‘ 


DISCUSSION 

The etiology of extradural cysts of this type furnishes an 
interesting field for speculation. Elsberg, Dyke and Brewer* 
believe that they may originate in either “a congenital 
diverticulum of the dura mater”’ or “‘a herniation of the arach- 
noid through a congenital defect in the dura,” and add: 
“If the hypothesis that the cyst is due to a herniation of the 
arachnoid through a congenital defect in the dura is correct, 
cases might be encountered in which the neck of the sac had 
not been obliterated.” This prediction is fulfilled in the first 
case presented here, which, therefore, offers striking evidence 
for the arachnoid herniation theory of origin. In Case 1 the 
neck of the sac was patent and the continuity of the sac wall 
and the arachnoid membrane was established. In other cases 
only a small attachment to the dura remains as a record of this 


| 


4 
Se 
as 


SPINAL EXTRADURAL CYSTS 319 


communication. A sentence from the note dictated following 
operation in my case may be quoted: “Apparently the lesion 
is a herniation of the arachnoid through the dura and consists 
therefore of an arachnoid meningocele.”’ Elsberg* has also noted 
such a relationship to the meningoceles. Although Mixter’s 
case® cannot confidently be used to confirm this theory, the 
latter can best explain the occurrences. In his patient symp- 
toms first appeared at twelve years, with complete spontaneous 
recovery at the age of eighteen. Symptoms recurred three 
years later and the patient came to operation at twenty-six. 
This history naturally suggests temporary disappearance of 
the fluid content of the sac, presumably into the subarachnoid 
space. Elsberg believes that after the sac neck becomes closed, 
the cyst may continue to enlarge by secretion from its “endo- 
thelial 

The clinical picture presented by the 2 cases here reported 
fits accurately the description of Elsberg and his collaborators, 
as quoted. Both patients were adolescents. The cysts each 
occurred in the mid-thoracic region and were typical pathologi- 
cally. In each case the syndrome was marked by predominant 
motor symptoms with an incomplete sensory loss below the 
level of the lesion. 

The most striking single addition to the picture is offered 
by the curious lesions of the vertebral bodies presented by 
Case 1. Although the original x-ray report of Case 1 states 
that the bone structure was normal, yet the occurrence of 
kyphosis with wedging of the vertebral bodies and the slight 
irregularities of the epiphyseal areas seen in the film taken three 
and one-half years after operation, suggest that the same 
process had occurred there. In view of the normal appearances 
when the case was first studied, the process probably originated 
somewhat later in the course of the disease than in Case 1. 
Kyphosis is not a common sequel of laminectomy in the 
absence of disease of the vertebrae. 

An x-ray diagnosis of epiphysitis is rarely an aid to clarity 
of conception. It means at the most that some disturbance of 
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unknown cause has occurred in the ossification of the involved 
epiphysis. In the present instance the limitation of the bone 
lesion to the segment of the spine in which the expanding mass 
lies forces a search for the cause in the presence of the mass. 
Unfortunately such a search leads nowhere. Pressure within 
the spinal canal cannot affect the circulation of the vertebral 
body materially. On anatomical grounds, this is appreciated 
when one considers that the blood supply to the body of the 
vertebra enters the bone by numerous twigs perforating the 
cortex in all directions. On pathological grounds, if pressure 
compromise of the circulation were the cause, vertebral body 
changes should be found in Elsberg’s cases and perhaps in 
many cases of other expanding intraspinal lesions. It can be, 
of course, a coincidental change, particularly if one does not 
accept its presence in Case 11. It is probably conservative to 
express the conclusion that, if epiphysitis of the vertebral 
body is found in a case of cord compression in an adolescent, 
one has an additional reason to suspect the presence of an 
extradural cyst. 

Lastly there is a clinical generalization to be added to 
Elsberg, Dyke and Brewer’s summary.’ These cases unques- 
tionably tend to present greater variability in the clinical 
picture from time to time than do cases of other expanding 
lesions. In Mixter’s case’ there was complete spontaneous 
remission of symptoms for three years. In Case 1 of Elsberg’s 
report® there was temporary recovery of the ability to walk, 
a recovery ascribed without much reason to physiotherapy. 
In Case 1 of the present report marked variability in degree of 
both motor and sensory loss was observed during two months 
of hospital observation. With the back in marked hyper- 
extension symptoms and signs improved. In addition the 
following objective changes in degree of subarachnoid block 
were observed: March 21, no block; April 10, complete block; 
May 13, partial block; June 2, complete block. Of 8 cases of 
this condition (See Table of Recorded Cases) 3, therefore, 
present striking fluctuations in the degree of symptoms and 
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signs. These fluctuations suggest corresponding variations 
in the amount of fluid in the cyst. Possibly, as has been 
already suggested, they can be found only In cases in which 
the original communication with the subarachnoid space is 
still open. In both Mixter’s and Elsberg’s cases there was no 
fluctuation In symptoms in the later stage of the disease; and 
in both these cases a communication was not present at 
operation. In my case fluctuation was present within a short 
time prior to operation; and a communication was found. 
Whatever these relationships may prove to be, the presence of 
variations in degree of cord compression may have diagnostic 


value. 
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PENETRATING WOUNDS OF THE CEREBELLUM 


Haro.p L. Foss, M.D., F.A.C.S. 


DANVILLE, PA. 


PHYSIOLOGY OF THE CEREBELLUM 


LTHOUGH our knowledge of cerebellar physiology is 
rather limited, we do know that severe injuries of the 
cerebellum produce certain phenomena known collec- 

tively as the “cerebellar syndrome,” consisting chiefly of 
ataxia, the component parts of which are: dysmetria, a term 
used to designate disturbances in the performance of voluntary 
movements; asynergia, or lack of synchronization; and 
adiadochocinesis, an Inability to execute voluntary move- 
ments successively and rapidly. 

Cerebellar influence on body musculature is homolateral; 
that is, each hemisphere is associated with its own half of the 
body; while its connection with the motor area of the cerebrum 
is exactly the reverse, the right cerebral hemisphere being in 
relation with the left half of the cerebellum. The degree of 
consciousness shown by the small brain is slight, or, at least, 
of a much lower order than that of the cerebrum; since experi- 
mental removal of the cerebellum produces no apparent loss 
of sensation (Howell).! 

In animals, experimental removal of all, or part of, the 
cerebellum produces no striking evidences of muscular paraly- 
sis, but instead, a curious lack of power to coordinate properly 
the contractions of the various muscles involved in the main- 
tenance of equilibrium. Following cerebellar resection pigeons 
are unable to fly, and they walk with a staggering, drunken 
gait, a condition designated as cerebellar ataxia. 

Unilateral operations on the cerebellum of mammals give 
somewhat similar results. If one hemisphere is resected, there 
is a tendency to forced movements directed toward the 
injured side, a turning or rotation of the body to left or right. 
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In human beings afflicted with cerebellar atrophy, or 
neoplasm, the fundamental symptom is lack of accurate 
codrdination, as manifested by an ataxic gait and lack of skill 
in performing definite movements that require the associated 
activity of several muscles. 

Occasionally puncture wounds of the cerebellum occur, 
especially in time of war, but a penetrating wound of the 
cerebellum from an object entering the jugular foramen by way 
of the mouth is an extremely rare injury; while deep puncture 
of the cerebellum by a foreign body by this route, with removal 
of the body followed by recovery of the patient, is so unusual 
that such an occurrence seems worthy of report. I find no 
similar example in the literature of recent vears; in addition, 
a carefully conducted search in the Surgeon General’s library 
through fifty earlier articles carrying general titles, but 
touching on cerebellar injuries, fails to reveal a like instance. 

It is remarkable that a person should have survived a deep 
puncture of a cerebellar lobe, when the object was large and 
blunt and when it entered through the jugular foramen, carry- 
ing into the small brain the infective material of the mouth. 
Necessarily, it was in the closest proximity to structures of 
no less importance than the ninth, tenth, and eleventh cranial 
nerves; the inferior petrosal sinus; the lateral sinus; and the 
meningeal branches from the ascending pharyngeal and 
occipital arteries. Such a patient has recently been under my 
observation. 

I was inclined to question seriously the possibility of an 
injury such as that interpreted by the roentgenologist, who 
telephoned his diagnosis to me, and I was quite unconvinced 
until I had examined the films. That the object had traversed 
the lateral wall of the pharynx, had entered the jugular 
foramen, and had penetrated deeply into the left cerebellar 
hemisphere could not be questioned. 

History: S. H., a boy, aged two and one-half years, was admitted to the 


hospital on the evening of March 28, 1923. The mother stated that about 
one hour before, while running with a double-ended ivory crochet hook 
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in his mouth, the child had tripped and fallen forward on his face. Imme- 
diately he began coughing violently and vomiting. In a moment or two 
he coughed out one-half the hook, which had broken at its center, but 
since the remainder could not be found, it was supposed that it had been 
swallowed or insufflated. The patient was at once placed in an automobile 
and sent to the hospital, some fifteen miles distant. 

Physical Examination: The child, who was normally nourished and 
developed, lay quietly on the cot, occasionally coughing and vomiting. 
He neither talked nor cried, and seemed unable to do either. The pulse 
was 110, the temperature was normal, and the respirations were slightly 
hurried and accompanied by a wheezing inspiratory stridor. There was a 
large quantity of mucus and vomitus in the mouth and throat, which the 
patient seemed unable to expel, but on its removal and on a hurried exam- 
ination of the mouth and pharynx, no lacerations were discovered, nor 
was there any sign of the missing crochet hook. 

Immediately the patient was examined fluoroscopically with the expec- 
tation of finding the missing object in the upper air passages or in’ the 
alimentary tract, but no evidences of it were discovered either in the 
abdomen or in the thorax. Almost by accident the screen was moved over 
the child’s head revealing the metal end of the hook in the upper pharynx; 
while, on lateral view, the entire hook was found to project deeply into 
the left cerebellar hemisphere. Stereoscopic plates were made, developed 
promptly, and the object definitely localized in the brain. 

The patient was at once prepared for operation. Since nitrous oxide 
caused profound cyanosis, it was discarded for ether, but even then only 
with partial success. With the aid of mouth gag and head mirror, a tiny 
punctured wound was found in the upper portion of the left anterior tonsil- 
lar pillar; through this opening a probe was passed for a distance of 5 or 
6 cm., at which point it came into contact with the metal screw on the 
end of the lost crochet hook. It was necessary to incise the tract so as to 
admit forceps, several of which were tried before a satisfactory one was 
found. Finally, a long Hagar needle holder being used, the screw on the end 
of the ivory hook was grasped, and, with a slight rotating motion, the 
foreign body was removed. So firmly fixed was the object that in order to 
loosen it a surprising amount of traction had to be exerted. When it finally 
came away, there was a profuse hemorrhage from the wound which, how- 
ever, was promptly controlled by a long iodoform gauze pack. At once the 
child’s respirations ceased. For ten minutes artificial respiration had to be 
resorted to, after which period the patient began to breathe again; in a few 
minutes the child was breathing naturally. 

When the patient returned from the operating room, his temperature 
was 97°F., his pulse 120, and his respirations 50. That night he vomited 
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frequently and coughed occasionally. On the following day the pack was 
removed. Twenty-four hours after the operation the left eyelids became 
slightly swollen, and the left ear became discolored. During the first few 
days there were wide fluctuations in the temperature, but by the ninth 
day both temperature and pulse were normal. Following the operation, and, 
indeed, until the patient left the hospital, thirteen days later, he found it 
hard to swallow, much of the liquid food returning through the nose. 
There were no urinary changes other than an increase in the specific gravity, 
and there was no glycosuria. 

On the second day the eye grounds were found to be normal, and neither 
strabismus nor nystagmus was present. The child rested quietly in bed, and, 
except for great difficulty in swallowing, seemed quite normal. There was 
no obvious involvement of the facial or other cranial nerves, other than the 
gth, and no changes in the reflexes. 

On the fourth day the patient continued to experience difficulty in 
swallowing, the food regurgitating through the nose. Talking was difficult. 
Apparently, there were no visual disturbances. 

On the fifth day the patient was out of bed. When walking there was a 
tendency for the child to fall to the left, it being impossible for him to walk 
in a straight line. He soon swallowed better, with no regurgitation through 
the nose. At no time were there evidences of meningitis. 

On the sixth day the ataxia was less pronounced, but the patient still 
displayed some tendency to fall to the left, this being the only sign of 
dysmetria or asynergia exhibited. His speech was improved and he swal- 
lowed with greater ease. At no time were there convulsions. 

On the thirteenth day the patient was discharged. He still showed a 
slight tendency to veer to the left, and he could not swallow satisfactorily. 

For five or six weeks after returning home the child experienced slight 
difficulty in swallowing. Whenever he attempted to eat solids he would 
“choke-up”’ and regurgitate froth and mucus. For several weeks his speech 
was impaired; finally it became normal. For some time the patient talked 
only in a whisper. He was re-examined, November 29, ten months after 
the injury; at that time he appeared normal in every particular. 

On November 9, 1934, ten and one-half years after the injury, the boy 
was re-examined, and the following notes made: 

S. H., aged fourteen years, weight 106 pounds, height 5 ft. 514 in. 

The boy has been in excellent health since his final recovery. In school 
he has progressed very well. Two years ago he fractured his leg, missing 
seventy-two days from school; yet still ranking highest in his class. At 
present he is in the eighth grade. 

Physical Examination: Shows a well-nourished, well developed, intelli- 
gent, and codperative boy. Examination is essentially negative. 
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Neurological Examination: Cranial Nerves: No abnormal findings. 
Pupils are equal and active, reacting normally to light and accommodation. 
Extra-ocular movements are normal. Vision: 20/15 in both eyes, media 
clear. Fundi, normal. Reflexes equal and active. Physiological throughout. 
Romberg negative. No sensory disturbances. Blood pressure— 140/90. 

Mouth: Teeth and gums in fair condition. Embedded tonsils containing 
caseous material. Moderate chronic reaction around them. There is a 
small white styloid scar in the soft palate slightly above the superior pole 
of the left tonsil. 


REVIEW OF LITERATURE 


A review of the more notable case reports in the literature 
of cerebral and cerebellar traumatism by puncturing objects 
may be of interest. 


Slee?: A plumber, aged about thirty, was shot in the abdomen and 
thigh; he was operated on, death following two days later from general 
septic peritonitis. Necropsy, February 15, 1890, revealed a knife blade 
54 inch wide penetrating 1 inch (2.5 cm.) into the left occipital lobe. The 
point of the blade was ensheathed in a strong fibrous capsule; there was no 
depressed or displaced bone; the blade was black, corroded and showed 
signs of having been in position for years. Inquiry showed that the man’s 
family had never known of an injury that had caused cerebral or other 
symptoms during life. 

Delanglade*: A man, aged seventeen, fell from a ladder a distance of 
2.5 meters; an open knife held in the hand penetrated 4 cm. into the frontal 
lobe and 3 cm. above the orbital margin. The knife blade was extracted 
by traction in the direct axis of the blade. There were no hemorrhages, and 
no sutures were necessary. Treatment was given with compresses, and 
recovery followed in twelve days. No after symptoms were noted thereafter 
and no injury to the eve except a slight degree of ptosis. 

Vallas*: A man, a mason, had a stone weighing 2 kg. fall on his head; a 
few days later he suffered an attack of Jacksonian epilepsy with right 
hemiplegia. Physical examination revealed a 2 cm. knife blade in the left 
side of the brain. Extraction of the blade was followed by death two days 
later from diffuse meningitis. Necropsy showed that the object had pierced 
the paracentral lobe. Inquiry revealed that a knife blade had been in the 
brain for two years as the result of a brawl, but that it had caused no earlier 
cerebral symptoms. 

Kennedy®: A boy, aged three one-half years, fell on an iron spike which 
penetrated the head 1 inch (2.5 cm.) above the right ear carrying pieces 
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of straw hat into the brain. No immediate symptoms followed. Three and 
one-half months later he suffered drowsiness, febrile disturbances, head- 
ache, vomiting, with the wound discharging pus. Examination under 
anesthesia revealed a large sinus traversing the temporosphenoidal lobe 
to the opposite side of the skull which was filled with pus and short pieces 
of straw. The sinus was cleared out, packed with iodoform gauze, and 
drained. Complete recovery took place two months later. Examination 
two years and four months after operation showed the patient to be in 
excellent physical and mental health. 

Gallemerts®: A girl, aged five years, fell while running with a crayon 
in her hand; the pencil penetrated the left internal canthus 3 cm. into the 
frontal lobe; it remained there twenty-four hours before it was extracted 
with forceps. Infection followed. Deep drainage was instituted and there 
was complete recovery after two months. No cerebral or ocular symptoms 
were noted. One year later the patient died apparently from influenza. 
Necropsy showed complete softening of the frontal lobe due to a strep- 
tococcic abscess extending from in front of the lenticular nucleus to the 
region of the third ventricle. 

Blaine’: A Slav, aged forty-three, fell from a wagon, striking his head 
on the pavement; he had headache and vertigo. Roentgen examination 
revealed a knife blade 1.5 cm. wide and 8 cm. long extending from the right 
frontal bone to the middle and posterior ethmoid region. Left sided body 
retardation suggested that the blade had been embedded for some years; 
the real cause of the injury could not be learned. A lumbar puncture was 
made; the Wassermann reaction and the spinal fluid were negative. The 
patient was discharged after a few days in normal condition. 

Gessner®: A chauffeur, aged thirty-four, had a hemorrhage from the left 
ear and a diagnosis of probable fracture of the base of the skull was made. 
Nine days later he had complete left hemiplegia and was in a sluggish 
mental condition; the eve grounds were normal. Roentgen examination 
showed a 2 inch (5 cm.) knife blade stuck through the vertex on the right 
near the anterior superior angle of the parietal bone. An operation for 
removal of the knife blade was performed on the eleventh day, and 44 ounce 
(15 c.c.) of pus was drained from the tract. A cigaret drain was established, 
with iodoform gauze and bone wax packing. The drain was removed on the 
thirteenth day, and there was complete and uninterrupted recovery. 

McLean’: A girl, aged five years, was kicked in the head by a horse; 
the depressed fracture resulting was operated on at once. A stormy convales- 
cence was followed by recovery six weeks later. At the age of twenty-three, 
the patient had headaches and twitching of the foot and of the leg. In 
October, 1915, at operation, a forceps blade 2!9 inches (6.27 cm.) long was 
found between the dura and the skull and was removed. Complete recovery 
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followed one week later, and she was enjoying perfect health two years 
after the operation. The steel object had been in the brain for eighteen years. 

Reynes®: A man, aged twenty-five, in an attempt to commit suicide 
tore two picture nails 3.5 cm. long from the wall and with a stone drove both 
into the top of his head. No fever, hemorrhage or meningeal symptoms 
resulted. Some days later, when he confessed the suicidal attempt, physical 
examination revealed two small scars in the median line of the scalp. 
Roentgen-ray examination showed two nails embedded in the brain; these 
were successfully removed with a forceps. A few days later the patient 
drove a needle into the brain through one of the wounds. Slight symptoms 
followed. The needle was successfully removed. He died some years later 
from an unknown cause. 

Davison!!: The patient had engaged in a fight and had been stabbed 
in the left side of the head with a pocket knife, after which he was uncon- 
scious for two hours. He slept well that night, was up early the next morning 
and walked two miles to his own home, where he ate heartily and had no 
symptoms except from the slight scalp injury; three days later he “turned 
sick and blind,” and though he could still walk he went to bed. On the 
seventh day the patient noticed a tingling in the foot, leg and hand on the 
right side. Numbness and finally paralysis developed. He lost control of 
his bladder and rectum. He did not remember events during the third week, 
and had only a hazy recollection of being taken to a hospital. There was 
then complete hemiplegia of the right side. The patient was in a semi- 
comatose condition, although he could be aroused. Roentgen-ray examina- 
tion showed a knife blade 11 inches (2.8 cm.) in length in the skull, in 
the left rolandic area. The author trephined, removing a section of bone 
2.5 by 3 cm. with the knife blade in the center. When the section of the skull 
was lifted, the dura was exposed showing an opening by the blade through 
which exuded a thick greenish yellow pus. The brain was not pulsating in 
this area. A crucial incision was made in the dura which exposed an abscess 
the size of a hen’s egg. Recovery followed. 

Flesch'?: A woman, aged thirty-four, was shot twice with a revolver of 
7.5 mm. caliber; one of the bullets entered the skull and was localized 
roentgenologically in the left hemisphere. A paralysis of the left upper and 
lower extremities soon disappeared. Ten weeks after discharge from the 
hospital the woman complained of left occipital headache. Roentgen-ray 
examination disclosed that the bullet now lay in the left occiput. The 
migration could hardly have resulted through abscess formation or gravity. 
It was assumed that this might have taken place by way of the lateral 
ventricle, and experiments on cadavers made this theory seem plausible. 
At operation, two years later, the bullet was actually found in the left 
lateral ventricle. Recovery followed. 
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The literature of cerebral injury was greatly enriched dur- 
ing the war; some of the papers of this period are mentioned 


here. 


Fic. 1. Crochet hook, half of which penetrated entire cerebellar hemisphere, having been 
forced through mouth and jugular foramen. 


Milligan'® reported in 1916 a case of a soldier wounded at Ypres by a 
piece of shell which, passing through the skull, had entered the anterior 
portion of the left cerebellar lobe. Severe hemorrhage resulted, possibly 
from the lateral sinus. When seen a suppurating sinus led down to the 
foreign body. Removal was easily effected and complete recovery ensued. 
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In an article on gunshot injuries of the cerebellum published 
in 1917, Holmes states that the cerebellum may be regarded 
as a “motor reinforcing organ.”’ 


{ 


Fic. 2. Laceration in left anterior tonsillar pillar through which foreign body entered. 


It seems probable that it takes no direct part in the processes that pro- 
duce motor effects, whether initiated reflexly or voluntarily, and that it 
does not augment these, but that it tunes or regulates the activity of certain 
motor mechanisms, most probably spinal, so that the response to a voli- 
tional stimulus is immediate, effective and proportional to the intensity of 
the cerebral impulse. Astasia is not such a prominent symptom in most 
local lesions of the cerebellum in man as in animals after experimental 
destruction, though it varies in degree in different cases. Clinical observa- 
tions confirm Luciani’s conclusions that atonia, asthenia and astasia, the 
triad of symptoms to which he attributes all the function disturbances, 
result from cerebellar lesions. 
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Holmes found with the cerebellum cases under his observa- 
tion that in many instances the primary wounds were large and 
the softenings, hemorrhages and septic processes that so 


Fic. 3. Position of foreign body within cerebellar hemisphere. 
frequently accompany such injuries undoubtedly increased 
the extent of the destruction. The majority of wounds involved 
the posterior inferior surface of the cerebellum; most of them 
were referred to the lobus gracilis, but practically every region 
except the anterior superior portion was affected in one or 
more cases. 

In two patients fragments of bone were driven along 
the under surface of the tentoritum, so that the injury was 
limited to the superior surface. In others missiles had entered 
through the occipital or parietal lobes and had penetrated the 
tentorium. Thus far Holmes has found no definite evidence of 
localization in the cerebellum. Holmes’ findings do not agree 
with Barany’s views as to functional localization. He says, 
however, that there can be no doubt that the relative prom- 
inence of different symptoms, such as tremor, slowness and 
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incodrdination of movement, as well as nystagmus, varies 
with the site of the lesion. 
Holmes in another article cites the case of a man who, in 


Fic. 4. Position of foreign body in left posterior fossa. 


an attempt to commit suicide eight years before, shot himself 
through the mouth and produced extensive destruction of one 
lateral lobe of the cerebellum, in which fragments of metal 
still remained. Another patient had been wounded by frag- 
ments of shell casing twenty months before and had been 
trephined over the lateral lobe. Details of the results seem to 
be wanting. 

A remarkable case is reported by Jefferson’: 

A Tartar boy, aged eighteen, a chauffeur, was struck by a bullet 12 cm. 
above and 1 cm. behind a line drawn vertically upward from the preauricu- 
lar point. The bullet track ran downward and backward. Roentgen-ray 
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examination revealed the bullet lying in the right cerebellar fossa. The 
object lay obliquely, with its nose downward, inward and forward, sug- 
gesting that it had been deflected after entering the skull. It apparently 
was embedded 3 cm. deep in the right lobe of the cerebellum. The chief 
localizing signs were nystagmus toward the right, a tendency to fall always 
toward the right, and right sided dysdiadochocinesia. When another 
roentgenogram was made nineteen days after the injury, the bullet was 
shown to have sunk backward until it was separated from the inner surface 
of the occipital bone by barely 1 cm. This general movement backward 
had been accompanied by version of the bullet, so that its nose which 
formerly pointed forward, downward and inward, now pointed backward, 
upward and inward, the general lie of the bullet being now horizontal. 
The bullet had therefore traversed a distance of 2 cm., its base having 
gone through a relatively large excursion. The bullet was easily extracted 
through a trephine opening. 


Neuhoff" relates some of his war experiences in a rather 
general way. Nothing is said particularly about cerebellar 
wounds. The total mortality for cperated head wounds, includ- 
ing deaths from other causes and deaths after leaving the 
hospital, was 42 per cent in dural penetrations in the first 
series of cases; this was reduced to 29 per cent in the second 
series. The author concludes that the ultimate prognosis for 
patients with craniocerebral wounds after complete early 
operations is far more favorable and cheering than was 
generally thought to be the case. 

Morgan" reported an accident occurring in a child: 


While standing on the top of some stairs and sucking a piece of wire, the 
child fell forwards, and rolled down several stairs. When picked up the wire 
was fixed in the mouth, and could not be withdrawn without considerable 
force. When seen by the house surgeon at Charing Cross Hospital the child 
was conscious; crying; apparently in some, but not in much pain. 

Nothing was to be seen on examining the mouth, but shortly after 
admission some blood-stained mucus was vomited. The vomiting recurred 
the same evening; unconsciousness supervened with aimless tossing of the 
arms, and death occurred thirty hours after the accident. 

On dissection, the track of the wire passed through the soft palate, 
through the posterior wall of the pharynx, then obliquely from right to left 
towards the middle line between the occiput and atlas, and penetrated the 
cerebellum, in which there was a wound running from before backwards, 
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and terminating in a mass of clot, which was surrounded by some broken- 
down brain tissue. 

Ramoni!®: On the evening of January 29, 1896 a man, aged seventeen, 
was brought to our hospital. He had a small puncture wound in the left 
occipital region, about 4 cm. behind the lambdoid suture. It had an exten- 
sion of about 1.5 cm., linear form. The pointed steel passed for a short 
stretch the soft parts and stopped above the bony surface. No depression 
of bone or splitting off of bone. Very slight external hemorrhage. At the 
time the patient was staggering, vomited copiously food and wine; his 
limbs made convulsive movements; he was in a state of alcoholic over- 
excitation with delirium. He had drunk largely before the stroke; and 
after he had received the blow he had fallen to the ground. Pulse and general 
status good. Wound treated and patient put to bed. On the following 
morning the patient had recovered complete consciousness; the agitation, 
vomiting and the irritability had ceased. He only complained of weakness 
of limbs and of occipital pain. Pulse weak and rapid. Temperature, motility, 
sensibility normal. In the afternoon he wanted to get up to micturate, but 
was at once attacked by vertigo and bent over backward and would have 
fallen if the nurse had not caught him. Soon after there was great agitation, 
delirium and obstinate vomiting; tonic-clonic convulsive movements of the 
limbs, spastic contraction of the neck, of the face and of the trunk with a 
tendency to opisthotonus. General sensitiveness and patellar reflexes 
exaggerated; myosis of pupils; no trace of paralysis. Pulse small and rapid; 
face and mucous membranes pale; cold sweat; normal temperature. 

These symptoms left no doubt of a grave penetrating wound, diffuse 
intracranial hemorrhage with symptoms of compression and_ probable 
lesion of the corresponding nerve center. “‘I hastened to lay open the wound 
down to the bone, for only this way I could find the point of penetration of 
the wounding instrument (a knife?) which consisted of a small linear fissure 
extending scarcely 1.5 cm. and almost hidden among the toothlets of the 
left parieto-occipital suture, about two fingers breadth above the line 
which unites the external occipital protuberance with the base of the 
mastoid process. No depression or bone splinters. With the scalpel I traced 
the fissure and through it I could find that the transverse sinus was opened 
and I could insert a hemostatic tampon. Here I stopped not willing to go 
farther with my surgical interference; and the patient having fallen into a 
state of collapse, it would have been useless. Soon after, with an almost 
imperceptible pulse and Cheyne-Stokes respiration he died, thirty-three 
hours after the infliction of the wound.” 

At the post-mortem examination a wound penetrating the cranium, 
through the lambdoid suture was found; the left transverse sinus with the 
tentorium cerebelli was perforated; the underlving left lobe of the cere- 
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bellum was cut in to the extent of about 1 cm. and 5 in depth with a direc- 
tion from left to right, from above downward, and from behind forward, 
passing through the worm, as far as the right lobe. The bones of the 
cranium were very delicate, the sutures not yet ossified. The cerebellar 
fossa was filled with blackish blood, some still fluid, some coagulated, 
resulting in softening of the cerebellar substance along the whole path of 
the wound, reduced to a vast central hemorrhagic focus from the cutting 
of a large branch of the left postero-superior cerebellar artery; opening of 
the aqueduct of Silvius and its bloody infiltration as far as the cavity of 


the third ventricle. 
The wounding instrument was a long sharp blade of a barber’s scissors. 


A review of the subject of foreign body injuries to the brain 
would be incomplete without reference to what is, probably, 
the most famous of all such cases, that of a man who lived 
twelve and one-half years after the passage of a large iron 
bar through his head and whose cranium has for many years 
reposed in the Warren Anatomical Museum of the Harvard 


Medical School. The following description in the quaint 
language of the time may be found in connection with the 
exhibit. 

The subject of this case was twenty-five years of age, of a strong con- 
stitution, and in vigorous health, and was engaged in blasting rocks, when 
the charge exploded. The bar, with which he was tamping the charge 
having been driven through his head, was thrown high into the air, fell at a 
distance of some rods, and was picked up smeared with blood and brain. 
The accident happened in the state of Vermont on September 13th, 1848, 
and an account of the case was first published by Dr. J. B. Harlow.'® 

In a few minutes the patient recovered consciousness, was put into an 
ox-cart and, having been carried three-fourths of a mile to his hotel, he got 
out with some assistance, and entered the house. Two hours afterward, he 
was seen by Dr. Harlow. He was quite conscious and collected in his mind, 
but exhausted by a profuse hemorrhage from the top of the head; the scalp 
being everted, the bones very extensively fractured and upraised, and the 
brain protruding. In front of the angle of the lower jaw, upon the left side, 
was a linear wound through which the bar had entered, by the pointed end. 
There was a protrusion of the left eye, equal to nearly one-half of its 
diameter; and the left side of the face was more prominent than the right. 
With a view to the presence, possibly, of any foreign bodies, Dr. Harlow 
passed one index finger down its whole length into the wound from above, 
and the other freely upward from below. 
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On the 15th the hemorrhage had ceased; vision of the left eye was 
indistinct, and there was delirium. On the 16th there was a fetid discharge, 
with particles of brain, from the head; with a discharge also from the 
mouth. Vision in left eye quite gone. On the 24th erysipelas appeared 
below the wound; and for the next three days he was more comatose, with a 
large fungous growth from the upper wound, and a fungus from the inner 
canthus of the eye, that first appeared on the roth. 27th: Discharge from 
the upper wound small, and exhalations from the mouth horribly fetid. 
The large fungous growth was excised, and 8 ounces of pus were dis- 
charged by incision over the lower part of the frontal bone. Eye very 
prominent. The discharge after this was profuse and fetid. Oct. 6th: he 
was better locally and generally, and sat up for a few minutes, but appeared 
demented. Nov. 8th: he was in every way doing well, and went abroad. 
On the 14th: he walked half a mile, exposed to dampness and cold, and 
there followed a febrile attack, with lancinating pain in the left side of the 
head and face. For this he was bled and purged; and on the 18th he was 
about the house again. On the twenty-fifth, about seven weeks and a half 
after the accident, he returned home, a distance of about thirty miles. 

January 1st, 1849, the wound was quite closed. In April the left malar 
bone continued to be more prominent than the right. The eye, however, 
was less prominent than it had been; but the motions of the globe were 
limited, and there was ptosis of the lid, with a partial paralysis of the left 
side of the face. Upon the top of the head was a quadrangular prominence, 
and behind this a deep depression. No pain, but a queer feeling in the head. 
In regard to the state of his mind, he was very fitful and vacillating, 
though still very obstinate, as he always had been; and he was very profane, 
though never so before the accident. 

After his recovery he travelled about with his bar, and exhibited himself 
in several of the large cities in this country; and in 1851 he got a situation, 
as a hostler, in a stable. In August, 1852, he went to S. America, and drove 
a six-horse stage-coach in Chili. In 1859 and ’60 his health began to fail, 
and early in 1860 he had a long sickness, but no particulars could be learned 
in regard to it. In June, 1860, he went to San Francisco, where his friends 
were residing; and as his health improved, he went to work upon a farm. 
In February, 1861, he had a fit, and soon two or three others. He had been 
ploughing on the day that he was attacked and had had no premonitory 
symptoms. In a few days he was better and did at different times various 
kinds of work. On the 20th of May he was attacked with severe convul- 
sions, which recurred frequently; and on the following day he died. 

In July, 1866, Dr. Harlow ascertained that his patient’s mother was 
residing at San Francisco; and after a correspondence with her, and other 
members of the family who were with her, he not merely obtained the final 
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history of the case, but in the most commendable spirit, and with a full 
appreciation of the scientific interest of the case, permission was given to 
have the cranium removed, and sent here for examination and preservation. 
In effecting this very desirable object, he was aided by D. D. Shattuck, 
Esq., a brother-in-law of his patient, Dr. Coon, Mayor of the city, and 
Dr. J. B. Stillman all of San Francisco. 

The cranium arrived in this city, with the bar, in 1868, and has been 
most generously presented, by Dr. Harlow, to the Medical College. 

On examination of the cranium, it is generally, though not always, 
possible to distinguish between the bones that are gone, as the result of 
the injury, and those that have crumbled away and been lost since the man’s 
death; the smoothness of the edges determining this point for the most part. 
The whole of the small wing of the sphenoid bone upon the left side is gone, 
with a large portion of the large wing, and a large portion of the orbital 
process of the frontal bone; leaving an opening in the base of the skull, 2 in. 
in length, 1 in. in width, posteriorly and tapering gradually and irregularly 
to a point anteriorly. This opening extends from the sphenoidal fissure to 
the situation of the frontal sinus; and its center is an inch from the median 
line. The optic foramen, and the foramen rotundum are intact. Below the 
base of the skull the whole posterior portion of the upper maxillary bone is 
gone. The malar bone is uninjured; but it has been very perceptibly forced 
outward, and the external surface inclines somewhat outward, from above 
downward. The lower jaw is also uninjured. The opening in the base above 
described is continuous with a line of old and united fracture that extends 
through the supra-orbitary ridge, in the situation of the foramen, inclines 
toward, and then from the median line, and terminates in an extensive 
fracture that was caused by the bar as it came out through the top of the 
head. This fracture is situated in the left half of the frontal bone, but, 
inferiorly, it extends somewhat over the median line. In formit is about 
quadrilateral; and it measures 244 X 134 in. Two large pieces of bone are 
seen to have been detached and upraised; the upper one having been 
separated at the coronal suture from the parietal bone, and being so closely 
united that the fracture does not show upon the outer surface. The lower 
piece shows the line of fracture all around. Owing to the loss of bone, two 
openings are left in the skull; one, that separates the.two fragments, has 
nearly a triangular form, extends rather across the median line, and is 
4 in. in circumference; the other, situated between the lower fragment, and 
the left half of the frontal bone, is long and irregularly narrow, and is 25¢ in. 
in circumference. The edges of the fractured bones are smooth, and there 
is nowhere any new deposit. 1868. 


Accompanying the skull is the bar and it is accompanied by 
the following description: 
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No. 3106: An iron bar, that was driven through a man’s head. He seemed 
to have entirely recovered from the accident, and lived twelve years and a 
half afterward, but died finally with cerebral symptoms. The bar is 3 feet 
7 inches in length, and weighs 1314 lbs.; form cylindrical, and diameter 
114 in.; one end is square, as in a common crowbar, and the other tapers to 
a smoothly blunt point. 


COMMENT 


Much has been written regarding traumatic injuries of the 
brain, especially concerning the cerebrum. From this rich 
literature It Is apparent that the individual can survive 
deep penetrating injuries of this organ, even when the 
object is not removed. Accounts of such injuries involving 
the cerebellum are, however, extremely rare or, at least, 
were so until the advent of medico-military literature of the 
Great War. Naturally, penetration of the cerebellum by an 
object traversing the mouth and entering the skull through a 
basal foramen is most unusual, and careful search of the 
literature fails to reveal an example. That such an injury can 
occur and that the patient can recover rapidly with but 
slight temporary, and no permanent, disturbances is proved 
by the experience of the patient whose history is herewith 
described. 
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CHRONIC SUBDURAL HEMATOMA: 
DIAGNOSIS AND TREATMENT 


C. C. CoLeMAN, M.D., F.A.C.S. 
RICHMOND, VA. 


N encysted collection of blood in the subdural space 
is known as a chronic subdural hematoma. The term 
“‘chronic”’ is used to distinguish the condition under 

discussion from the subdural clots found in the acute stage 
of head injury. Chronic subdural hematoma is practically 
always the result of injury to the head, but the injury causing 
such a clot may appear very trivial, and is rarely severe enough 
to cause a fracture of the skull. 

Interest in this remarkable type of intracranial lesion was 
centered for many years in its pathological features. Only 
within the last decade has its real importance as a curable 
surgical condition been properly appreciated. Even now many 
cases of subdural hematoma are doubtless overlooked. 

The pathology of the encysted blood-clot will be casually 
referred to, inasmuch as this phase of the subject has been 
exhaustively considered in the literature. Briefly stated, the 
clot occupying the subdural space is enclosed in a membrane 
which is about !¢ inch thick on its dural side and of almost 
transparent thinness where the membrane is in contact with 
the arachnoid. This cyst membrane may form within a few 
days after subdural bleeding and can always be demonstrated. 
It readily strips from the dura at operation, leaving fine bleed- 
ing points on the inner surface of the dura. While the sac 
is in close contact with the arachnoid, it is not adherent to it, 
except at the periphery where the inner and outer layers of the 
sac fuse. Forcible detachment of the adherent sac-border 
from the region of the longitudinal sinus may result in very 
troublesome bleeding from the rupture of a vein entering the 
sinus. 
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In the majority of cases the sac overlies a large part of 


the cortex of one hemisphere, being limited by the Sylvian 
fissure below and the falx above, and often extending from a 
point close to the frontal pole backward over a greater part 
of the occipital lobe (Figs. 3 and 4). Smaller encapsulated 
clots are sometimes formed over various regions of the cortex, 
indicating that the source of hemorrhage tn subdural hema- 
toma may be a broken vein emptying into any part of the 
subdural space (Fig. 2). Subdural hematoma is frequently 
bilateral and if a history of injury is obtained in these cases, it 
indicates that the bilateral clots resulted from a single trauma 
to the head. 

When the dura ts incised over a chronic, encysted clot, the 
diagnosis becomes at once obvious. A dark, greenish-black, 
glistening membrane (the outer sac-wall) immediately comes 
into view. At times, because of deposits of bile pigment, there 
may be splotches of green or yellow in this membrane. When 
the membrane is opened there escapes under tension, a fluid 
very much like rusty venous blood, which contains small 
dark particles resembling coffee-grounds. The cyst may also 
contain partly decolorized clots, or clots of a tarry appearance, 
and in some cases evidence of fresh bleeding has been observed. 
Fluid removed from one of these sacs does not coagulate, even 
after standing for days. 

The origin of chronic subdural clots has been a subject 
of much discussion. Virchow in 1857 recognized and described 
hematoma of the dura, and made a distinction between the 
cases due to traumatic rupture of a vessel in the subdural 
space, and those spontaneous cases in which the extravasation 
of blood arose from small, repeated hemorrhages of a chroni- 
cally inflamed dura. To the latter he gave the name pachy- 
meningitis hemorrhagica. He also believed that such chronic 
inflammation of the internal surface of the dura might be 
manifested by a deposit of fibrin, with little subdural bleed- 
ing. This latter condition he called pachymeningitis interna 
chronica. The idea that the clots were caused by inflammation 
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of the dura to which the insane or alcoholic were thought to 
be predisposed, and that the condition was the manifestation 
of some vague diathesis, has delayed a proper conception of 


Fic. 1. White male, aged fifty-two, operated upon for right subdural hematoma six 
weeks after moderately severe head injury. Large photograph shows specimen with 


section through occipital pole and adjacent temporal lobe. Extensive thrombosis with 


softening is shown. There is a hemorrhagic extravasation into fourth ventricle shown 
in upper photograph to right. Lower photograph on right shows extravasation toward 
tip of occipital lobe. Larger photograph shows base of brain. Diagnosis of subdural 
hematoma was made and clot sought through bilateral posterior frontal perforations. 
No clot was disclosed. Right ventral appeared to be of normal size. Eleven days later 
puncture through right frontal opening evacuated a large, liquid clot. A ventriculo- 
gram at time of first exploration would have shown clot. Duration of thrombotic 


process is not known. 


the true cause which is nearly always traumatic. 

The slight histologic differences between pachymeningitis 
hemorrhagica and that of encapsulated clots of known trau- 
matic origin are hardly sufficient to sustain the distinction 
between the two lesions. Clinically the conditions appear 
to be identical. Trotter! in 1914 strongly upheld the traumatic 
origin of these clots and advanced the view that the clot 
results from a break of one of the veins which traverse the 
subdural space just before entering the longitudinal sinus. In 
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Fic. 2. Specimen removed from a male patient, aged sixty-four, who died ten hours after 
admission to hospital. He had received a bump on the head the day before. He was 
found unconscious about an hour and a half before being brought to the hospital. He 
was in coma, had high temperature and stertorous breathing. Because of apparent 
weakness of the right arm and leg without other localizing signs, a burr-opening was 
made in the upper part of the left temporal region. The brain was contused and there ; 
were several small blood-clots amounting to approximately an ounce in all. Removal 
of these clots and bloody fluid reduced the tension, which had not appeared to be 
excessive. The patient showed no improvement. The specimen shows some evideace 
of supracortical blood stain on the left side. The interesting feature of the specimen is 
the banana-shaped clot lying between the hemispheres on the left side of the falx, and 
extending throughout the entire length of the longitudinal fissure. It was about 1 inch 
in diameter. The rupture of the vessel, or vessels, from which the hemorrhage origi- 
nated, was not disclosed. The case is not one of chronic subdural hematoma, although 
there was some evidence of beginning encapsulation, and had the patient survived, it 


may have become one. | 
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his study of 4 cases he found no evidence of inflammation, 
and believed the enclosing membrane was the product of 
organization of the outer layer of the clot. In Trotter’s opinion 


Fic. 3. Specimen of large encapsulated subdural hematoma removed from male patient 
sixty years of age. Head injury six weeks before death. Condition not recognized 
until autopsy. Accurate reproduction of clot in dental wax is shown. Almost complete 
covering, by clot, of all lobes except temporal. Clots of approximately this size are 
probably the rule, when patient comes to operation. Patient from whom specimen 
was removed is not included in this series. Brain submitted for study by Dr. R. D. 


Caldwell of Lynchburg, Va. 


a slight blow on either the front or back of the head was, for 
well-known reasons, sufficient to rupture one of these subdural 
veins, and in our cases if there were a history of injury, it 
was usually stated that the blow was received over the occipital 
or frontal pole. 

The brain, when the clot is large, may be pushed away 
from the dura to a distance of 114% inches, as was observed 
in some of the cases of this group (Fig. 2). The principal 
content of the cyst in the majority of cases ts fluid, and may be 
easily evacuated through a small opening in the skull, after 
incision of the dura and outer wall of the cyst. In a few cases 
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a considerable portion of the cyst-contents is solid clot and 
cannot be removed by such a simple procedure. 
Patients who have a chronic subdural hematoma, after 


Fic. 4. Same as Figure 3, with wax model lifted from cortex to show indentation of brain. 
Cortical markings are well preserved in spite of pressure sufficient to cause marked 
deformity of hemisphere. Both photographs show strip of cortex adjacent to sinus Is 
not covered by clot. While bleeding probably arose from a broken vein near sinus, 
clot could not form in this location because brain here was firmly supported by veins 
entering sinus. 


symptoms appear, grow progressively worse until the clot is 
removed. There is sometimes a considerable interval following 
injury, generally weeks and often months, possibly years, 
before symptoms of the clot make their appearance. This 
interval after the injury, in which the symptoms are often 
slight, is somewhat difficult to explain unless it may be assumed 
that the clot slowly enlarges. The sudden increase of pressure 
symptoms, weeks after the injury and its consequent bleeding, 
is thought by some to be due to a rapid edema of the brain 
caused by the pressure of the extensive overlying encysted 
clot. It is hard to believe that such a high degree of indentation 
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of the hemisphere by the clot, as one frequently sees at oper- 
ation, could be produced within a short time after the injury, 
and yet the patient remain so free from signs of compression. 


d 
Fic. 5. Drawing of large subdural hematoma in boy ten years of age, caused by injury 
one month before patient’s admission to hospital. Osteoplastic flap operation. There 
was choked disc, headache and vomiting, but no localizing symptoms. Encapsulated 
clot lay over right Sylvian fissure and contained approximately 5 ounces of usual type 
of fluid. It extended down between temporal and frontal lobes almost to sella turcica. 
Complete recovery followed operation. This clot evidently did not arise from rupture 
of one of veins just before it enters sinus, as appears to be true in most cases. Encap- 
sulated clots may arise from broken normal or anomalous veins in any part of sub- 
dural space. 
F There is good reason to believe that there is a progressive 


enlargement of the sac which accounts for the increasing 
severity of symptoms already present, or the sudden onset of 
symptoms when none had before existed. 

In one of our cases in which a subdural hematoma of the 
right side was suspected, an opening was made in the right 
frontal region (Fig. 1). The dura was opened but no clot was 

| discovered. The patient’s condition showed some temporary 
improvement and then became worse. Eleven days later it 
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was decided to use the same right frontal burr-opening for a 
ventricular air injection. As soon as the needle passed through 
the dural opening it penetrated a typical subdural hematoma. 


Capsule ot hernatoma 


Fic. 6. Sketch showing cross-section of brain with clot in situ. Indentation of compressed 
cortex is often more marked than is shown in this sketch. Greatest thinkness of clot 
is shown at level indicated in sketch. Tapering off of clot above and below has been 
found in practically all of our cases when large flaps were made. Indentation in cortex 
persists in some cases for days after removal of contents of sac. 


The sac had evidently moved forward under the burr-opening 
in the eleven-day interval between the first and second 
explorations. 

It is hardly probable that recurrent bleeding in the sac 
takes place either from the vein originally injured or from 
granulation tissue of the dural wall of the cyst. Gardner? 
believes from his experiments conducted on the contents of 
these sacs, that after the encysted clot breaks down, the 
osmotic pressure within the sac is raised, and that the cere- 
brospinal fluid dialyzes through the inner sac-wall from the 
subarachnoid space, thus restoring the osmotic balance. The 
contents of the sac are thereby increased and the sac progres- 
sively expands, producing greater compression with its 
resulting symptoms. 
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The outstanding symptom of subdural hematoma ts head- 
ache. It may be unilateral but it is oftener general, and of a 
persistent throbbing character. We have been impressed by 


Stippled showing extenl of averay € clot. 


Outer membrane ot hematoma 


Incision 


Catheter through outer membrane of hematoma 


Fic. 7. Sketch shows a small bone opening in upper temporal region which is made for 
evacuating contents of a subdural hematoma. A similar opening is made on opposite 
side in every case unless a previous ventriculogram has shown that lesion is unilateral. 
Both openings are made during same operation. Incision of dura and outer cystwall is 
followed by thorough irrigation with Ringer’s solution. Wound is usually closed with 
rubber-tissue drainage for twenty-four hours. Exposure in this location will not miss 
average subdural clot if one is present, whereas a frontal opening failed to disclose 
clot in one case of our series. 


the fact that headache is not only a constant late symptom of 
subdural hematoma, but that in lesser degree it often dates 
from the time that the injury was received. The so-called 
latent interval, stressed as especially characteristic of this 
condition, has probably been over-emphasized. It is true that 
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the patient may not have early, the violent, bursting headache 
which comes with severe compression, but in 13 of the 24 
cases of our series, headache began immediately or within two 
days after the injury. The patient rarely comes to operation 
before he has reached the stage of manifest compression. At 
this time, because of mental confusion, he may or may not 
recall an injury. In 5 of our cases a history of injury could 
never be gotten, but the causative injury Is often apparently 
trifling and it is not surprising that it may not be connected, 
in the patient’s mind, with his illness. In one case of bilateral 
hematoma in which the patient was conscious but stuporous, 
no history of injury was obtained at the time, but later when 
he recovered, he clearly recalled a slight head injury in a 
boxing-bout five weeks before. There is generally a marked 
tendency toward stupor or unconsciousness, both of which 
may suddenly appear and as suddenly disappear. Focal signs 
such as paralysis of the extremities and cranial nerves are 
occasionally seen, but they are by no means frequent. Tran- 
sient diplopia is a symptom of great value when present, but 
it was found in only 3 of our cases. In 3 cases of unilateral 
hematoma the patients had symptoms of pyramidal tract 
disturbance or central facial nerve weakness on the same side 
as the lesion. In 6 cases such signs were on the side opposite 
to the single lesion. Six patients of the 24 had no focal signs. 
Mental disturbance, which may be severe, is frequently seen 
in this condition, perhaps oftener than in any other space- 
restricting lesion of the brain. One patient without a history 
of injury was violently insane before operation, following 
which he made a good recovery. More often the relatives of a 
patient can give no better description of his mental condition 
than to say that he has changed very much mentally, or 
that he is forgetful, irritable and inclined to be stuporous. 
Further details of the group of 24 cases may be of interest. 
There were 23 males and one female in the group. Their 
ages ranged from three months to sixty-six years, there 
being 2 patients of the latter age, one of whom died. The 
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clot was on the right side in 12 cases and on the left in 9, 
while 3 had bilateral clots. The 3 patients with bilateral clots 
recovered. The Wassermann reaction was negative In every 
case. There was a history of indulgence in alcohol in 6 cases. 
Only 2 cases of the group of 24 had a demonstrable skull 
fracture. Swelling of the discs was found in g of the 24 cases 
of our series. In some of the largest clots of this group it was 
absent. 

The spinal fluid pressure is generally elevated and we have 
used diagnostic spinal puncture in doubtful cases that gave a 
history of injury with moderate headache at first and later 
increase of headache with perhaps the addition of other 
symptoms indicating cerebral disturbance. We have not used 
spinal puncture for diagnosis if choked dise was present, or 
if there were other signs of severe compression. 

If there is reasonable probability of a subdural clot, the 
diagnosis should be promptly verified or disproved by a 
bilateral burr-opening in the upper temporal regions under 
local anesthesia (Fig. 3). This is a simpler procedure than air 
injection and it will almost invariably disclose a chronic clot 
if one is present. The same procedure for establishing the 
diagnosis of chronic subdural hematoma is amply suflicient 
in most cases to eradicate the clot and completely relieve the 
patient. In the early cases we used a large osteoplastic flap 
and removed the clot with its enclosing membrane. We now 
feel that extensive removal of the sac is unnecessary, certainly 
as a primary procedure. 

MckKenzie* in 1932 strongly advocated removal of the 
contents of the hematoma through a small bone opening, and 
reported a series of g cases treated by this method. A similar 
method was used by Fleming and Jones‘ in 8 cases reported 
also in 1932. 

Removal of clots from both sides through large flap open- 
ings could hardly be tolerated by a very ill patient. If one clot 
is removed and the other left, the patient is likely to become 
very much worse and die in a short time. Unlike tumor oper- 
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ations where hemorrhage and intracranial pressure demand, 
for their control, exposure of the lesion through a flap, these 
are not problems in the operation for encysted subdural 
clots. There is no hemorrhage from the cyst to be combatted 
and the intracranial pressure caused by the clot vanishes with 
the first puncture of the cyst-wall. It is unlikely that incom- 
plete removal of the cyst-wall prevents or delays recovery. 
The first case of this series was operated upon through a 
temporal decompression opening with recovery (Fig. 1). A 
flap operation was used as a primary procedure in the next 
11 cases. A series of 11 cases was then operated upon through 
one or more burr-openings. In one recent case, without history 
of injury, a frontoparietal tumor was thought to be present. 
A flap operation was therefore done, disclosing a large subdural 
hematoma. A ventriculogram was done in this case and in 2 
others to show the side involved. In all 3 cases tumor was 
suspected. In 2 bilateral cases it was thought advisable after 
evacuating the contents of the sac through burr-openings, to 
remove most of the sac on one side later, through an osteo- 
plastic flap. In one case, with a single clot, a flap operation 
was thought necessary about twelve days after the cyst 
had been evacuated through a small opening. A secondary 
flap operation has been done in recent cases only when it 
was thought that retained solid clot prevented satisfactory im- 
provement, after primary evacuation through a burr-opening. 
The postoperative course of these patients Is often a very 
stormy one, and this may be true whether a burr-opening or 
{lap operation is used. It seems to be the general opinion that 
after the clot is removed, the brain becomes edematous and 
compressed. My own experience does not support this view. 
Edema probably does explain the rather difficult convalescence 
of a few of these patients, but in our experience there is more 
frequently a condensation of the brain under the clot with 
failure to expand after removal of the clot, than a postopera- 
tive edema. So often does the brain fail to expand after 
evacuation of the clot, that we have come to regard this as 
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the most important postoperative pathology of the condition. 
In some of the cases with a stormy convalescence, we have 
measured the distance between the dura and the brain by 
using a small catheter, and it has been found that there had 
been little expansion of the bram, days after the cyst was 
evacuated. The loss of the normal resiliency of the hemisphere 
in cases of chronic subdural clot has not received the attention 
it deserves as a factor in delayed convalescence. In no case 
have we proved a postoperative edema following flap operation 
in the early cases of the series although it very possibly has 
been present. The patient with an extensive flap sometimes 
did badly, but inasmuch as no drainage was employed, the 
bulging through the decompression defect, attributed to 
edema, may have been due to the accumulation of trapped 
fluid in the enormously enlarged subdural space left after 
removal of membranes and clot. The source of this post- 
operative fluid is of interest. If the brain fails to expand, as 
is too often the case, a large dead space results. The transuda- 
tion of tissue fluids takes place and cerebrospinal fluid from 
breaks in the arachnoid may pass into the enlarged sub- 
dural space. The condition briefly stated, then, is a subdural 
hydroma resulting from the removal of a hematoma. The 
absorptive capacity of the tissues surrounding a hydroma 
in the subdural space is extremely low. Such fluid collections 
by space restriction impede the expansion of the underlying 
hemisphere, which has lost its normal power of expansion 
because of long continued pressure of the superimposed clot. 
Reaccumulation of subdural fluid requiring evacuation after 
operation has been repeatedly observed in the series, since my 
attention has been directed to the condition of non-expansion 
of the hemisphere, with its resulting postoperative hydroma. | 
feel that a reasonably accurate prognosis of the type of 
recovery can be based on whether or not the cortex expands 
at or within twenty-four hours after operation. The patient’s 
chances would appear to be decidedly better with a moderate 
postoperative edema and obliteration of the subdural space, 
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which would be offset by a large decompression, than with the 
large cavity so often persisting for days after the clot is 
evacuated and for which no immediately effective treatment 
has been found. There are probably other factors not yet 
evaluated in the condition such as circulatory impairment 
of the compressed hemisphere. Certainly the prevailing view 
as to postoperative swelling of the brain being the main 
postoperative complication is mn need of revision. 

We have not been able to bring about prompt expansion 
of the brain after evacuation of the clot in these cases, but 
drainage of the fluid which accumulates after primary evacu- 
ation assists the return of the compressed hemisphere to its 
normal contour and should always be used if there is a sub- 
dural cavity. The effect of other measures for the relief of 
this condition, such as posture and hypotonic fluids, may be 
determined by further experience. 

Bilateral exploration in all cases and the substitution of 
simple drainage of the hematoma through a small bone open- 
ing, for an osteoplastic flap, are the most important advances 
made in the diagnosis and treatment of this condition. Both 
sides may be punctured in a few minutes and without loss of 
blood. Unless a preliminary ventriculogram is made, or both 
sides are explored at the first operation, one cannot be sure 
that there is not a clot on the opposite side. The advantages 
of simple evacuation are obvious in dealing with very ill 
patients. Even if it should seem desirable to remove most 
of the cyst-wall with solid retained clots eventually, drainage 
through the burr-openings brings about improvement of the 
deeply unconscious patient so that a flap operation, if needed, 
may later be undertaken with much less risk. 

In some cases the patient improves for a few days after 
simple drainage and then shows a return of symptoms. Such 
cases may have a non-expanding hemisphere, retention of a 
considerable portion of the solid contents of the cyst, or 
possibly cerebral edema. Spinal puncture shows an elevated 
pressure if there is postoperative edema, but when the hemis- 
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phere fails to expand, the pressure may be as low as 50 mm. 
water. A flap operation should be done in some cases, and the 
cyst-wall with the retained solid clots removed, but one 
should not be too hasty in deciding for a flap as a secondary 
procedure, because often a large exposure of the hemisphere 
will disclose no pathology which can be helped by further 
operation. 

In the series of 24 cases there have been 4 deaths. One 
patient (Fig. 1), drained through a burr-opening, showed at 
autopsy an extensive hemorrhagic softening of the occipital 
and adjacent parietal lobes on the same side as the clot. It 
was impossible to establish a connection between the clot 
and the thrombosis, but a relationship between the two very 
probably existed. It is hardly possible that this patient could 
have been helped by any type of operation. In one patient 
(Case 1), in deep coma with widely dilated fixed pupils, who 
was operated upon within an hour after he was first seen, both 
sides were explored through burr-openings and a 4-ounce fluid 
clot evacuated from the left side. The cyst cavity was drained. 
The evacuation of the clot brought about no improvement 
whatsoever and the patient died in about thirty hours. The 
other patients, aged fifty-nine and sixty-six, died after flap 
operations. Both had developed pulmonary complications as a 
result of the intracranial condition. Autopsy was permitted 
in neither case. 

The mortality of the group of 24 cases was evenly divided 
between the flap exposure and burr exploration, there being 
2 deaths following each type of operation. We have no reason 
to believe that a flap operation would have given either of the 
two patients who died after simple drainage (Fig. 1 and 
Case 111) a better chance, but in view of our more recent 
experience with simple drainage, I feel that at least one of the 
early cases might have recovered had simple drainage been 
used instead of the flap. 

There seems to be no good reason to separate chronic 
subdural hematoma from the early subdural clots which are 
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often present in severe head injury. The acute clots are 
generally caused by a more violent type of trauma which 
severely damages the brain. They may be rapidly encapsulated 
in less severe cases, and they occupy a location that is generally 
accessible to surgery. We have known for some years® that 
localized intracranial bleeding from acute head imjury is a 
frequent cause of the intracranial pressure following these 
injuries. Single or bilateral trephine openings in the upper 
temporal region, under local anesthesia, offer perhaps the 
only method of recognizing many of the acute clots in time to 
save the patient. The diagnosis by clinical means is perhaps 
even more difficult in the acute case of subdural hemorrhage 
than in the chronic encysted clots which have been considered 
in this paper. With the negligible risk of a trephine exploration 
under local anesthesia for suspected clot or localized collec- 
tions of fluid, this method of certifying the diagnosis in doubt- 
ful cases showing signs of pressure is a most useful procedure. If 
either subdural clot or fluid collection is found, very little if 
any additional exposure is necessary to eradicate the lesion. 
Four cases of the series have been selected for brief report, 
as illustrative of some of the features of this interesting lesion. 
A review of the case histories of a number of others of the 
group as a basis of this discussion has proved instructive. 


Case 1. J. P. W., a robust white man, aged forty-two, was seen in 
consultation with Dr. S. E. Oglesby in Lynchburg, Va., on October 2, 1933. 
He had been admitted to the hospital a few hours before. There was a 
history of a mild injury four months before admission to the hospital, 
when he had fallen about 6 feet and struck the left side of his head. He 
continued to work during the next four months with no complaint, except 
for pain over the left eye which he attributed to sinus trouble. About 
10 P.M. on the night before admission to the hospital, he had severe pain in 
the left frontal region, followed by stupor, vomiting and other signs of a 
very severe illness. He was seen by Dr. Oglesby the following morning at 
6 o’clock. Some inequality of the pupils was observed but this was the only 
finding apart from profound unconsciousness. He had been brought to the 
hospital where he was seen by me about eighteen hours after the onset of 
his acute illness. At this time he was deeply comatose, the pupils were widely 
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dilated, equal and fixed, and his temperature was 104°F. The deep reflexes 
were abolished. Because of the history of a slight injury four months 
before, it was thought that the patient might have a subdural hematoma. 
As stated, there were no leads in the case except the history of slight 
injury and the sudden onset of severe cerebral disturbance eighteen hours 


before. 
As soon as a brief examination could be made, a posterior frontal burr 


opening was made on the left side with incision of the dura, disclosing the 
outer membrane of a typical subdural clot. The membrane was punctured 
and more than 4 ounces of liquid clot gushed out with tremendous force. 
Another opening was made in the posterior parietal region and through- 
and-through irrigation with normal salt solution was done. Similar burr 
openings were then made on the right side but no clot was present on this 
side. The patient showed no improvement after operation and died eighteen 
hours later. 


ComMENT: This case is of interest because it shows the 
rapid onset of symptoms of cerebral compression after a 
period of four months, during which the patient had nothing 
more than slight brow pain on the left side, which did not 
interfere with his work. The case is but another illustration, 
in my opinion at least, that removal of the pressure by evacu- 
ating the clot will almost invariably fail to effect any benefit, 
when such a late stage of severe compression is reached. The 
opinion might be advanced that the patient had a much more 
solid clot on the same side from which the liquid clot was 
removed. This was hardly possible because there was marked 
condensation of the brain which had caused a depression 
of the cortex about 114 inches in depth. The brain did not 
expand. Moreover, drainage was used in this case and fluid 
escaped freely up to the time of death. A spinal puncture 
after operation showed the spinal fluid pressure to be normal. 
There was no autopsy. 

Case. H. M., white male, aged sixty-one, was admitted to Memorial 
Hospital on November 17, 1933, after having been knocked down by an 
automobile about thirty minutes before admission. He had received a blow 
over the right eye and numerous contusions and abrasions of the body and 


extremities. He was rendered unconscious immediately by the injury and 
when he was admitted he was mentally confused. He had no bleeding from 
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the nose, mouth, or ears. No localizing signs of significance were demon- 
strated. He had never used alcohol and there was no history of syphilis. A 
Wassermann later was negative. 

The patient did well for five days following injury and was thought to 
be on the way to recovery. However, about that time he became more 
drowsy and complained of headache. Nine days after injury he was very 
stuporous and lost bladder control. A spastic hemiparesis on the left, 
positive Oppenheim, Gordon and Babinski on the same side and a slightly 
larger pupil on the right were noted at this time. Burr-openings were made 
on each side by my associate, Dr. Crutchfield, nine days after injury. A 
large 4 ounce liquid clot with very thin capsule was found on the right side. 
No clot was found on the left side. The postoperative course was very satis- 
factory. He was discharged thirty-two days after admission, with some 
slight emotional changes, and these soon disappeared. 


ComMENT: This case is reported because it demonstrates 
the rapidity with which the capsule of a clot may form and 
be demonstrable. Furthermore, the interval between injury 
and symptoms of localized compression was much shorter 
than is usually seen in encapsulated clots. The short interval 
required for the formation of the capsule for a fairly large 
clot indicated that cases of acute subdural hematoma might 
be considered as an early stage of the chronic clot. 


Case ut. D. N. M., white male, aged forty-two, was referred to 
Memorial Hospital on January 26, 1934, by Dr. Frank H. Smith of Abing- 
don, Va. He was complaining of severe frontal headache of one month’s 
duration. Three months before admission to the hospital he fell from a 
wagon, striking his head in the right occipital region. He was unconscious 
for a few minutes following the fall. From the time of his injury until his 
admission to the hospital he had suffered from headache which did not 
become severe until two months after the accident. With the severe head- 
ache he had nausea and vomiting. He continued his work for two months 
after the injury, until incapacitated by the headache. The examination 
supplied rather meagre findings. He was well nourished, mentally alert 
and he stated that his headache was less severe than it was previous to his 
admission to the hospital. There was a slight right facial weakness of the 
central type. Babinski and Gordon were positive on both sides, the retinal 
veins were engorged bilaterally and there was obscuration of the nasal 
halves of both discs. 

A diagnosis of bilateral chronic subdural hematoma was made and the 
patient was operated upon in my absence by Dr. Crutchfield the second 
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day after his admission. Burr openings were made in the anterior and pos- 
terior parietal regions of the left side. About 2 ounces of dark fluid escaped 
when the dura was incised. The membrane covering the clot was of a 
bluish-green color. The same procedure was carried out on the right side 
and the same condition was encountered. The encysted clot on the right 
contained about 1 ounce of fluid. The sac on both sides was thoroughly 
irrigated with Ringer’s solution. A rubber-tissue drain was used on the left 
side because of the larger cyst cavity on this side. The patient was immedi- 
ately relieved of headache and there was very little reaction from the 
operation. The highest temperature, 101°F., was reached the day following 
operation. On the third day his temperature became normal, but his head- 
ache returned and became severe. It was evident during the next three 
days that he was not improving. A spinal puncture, done ten days after 
the operation, showed a water pressure of 260 mm. Eleven days after 
primary evacuation of the clots an osteoplastic flap was turned down on 
the left side under avertin and local anesthesia. Almost the entire left 
cortex was covered by the cyst-wall, which enclosed a greenish-purple solid 
clot about 1 inch in thickness. Both the outer and inner layers of the mem- 
branes enclosing the clot were removed. The dura was closed tightly and 
the bone flap replaced. The usual closure of the scalp was made. 

Except for a rather sharp rise of temperature to 103°F. on the day fol- 
lowing the last operation, with decline to normal on the second day, the 
patient’s recovery was uneventful. He was discharged twenty-six days after 
first operation, without complaints of any kind. 

ComMENT. This case is quite typical of bilateral chronic 
subdural hematoma, with the larger clot on the left side. The 
clot on this side was of a more solid type than on the right. 
Simple drainage through a burr-opening relieved the condition 
on the right, but did not remove the solid clot on the left. 
Indication for a flap operation on the left side after simple 
drainage had been done eleven days before, was based upon 
the failure of the patient to improve, and a slight persisting 
elevation of spinal fluid pressure. 

Case tv. J. I., white male, aged fifty-nine, was referred by Dr. Joshua 
Tayloe of Washington, N. C., and admitted to Memorial Hospital, Rich- 
mond, Va., on October 17, 1934, having been indisposed by headache for 
six weeks. He gave a history of having slipped and fallen while bowling, 
striking the right side of his head. He was not unconscious at any time. 
He immediately began to have severe headache, chiefly on the right side 
and this had been almost constant. Eleven days before admission he was 
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driving recklessly through traffic lights and his car collided with another 
automobile. He was then placed under a physician’s care and had been in 
bed since that time, quite disoriented and becoming more difficult to arouse. 

When the patient was admitted to the hospital he was very stuporous 
but could be aroused by slight supraorbital pressure. Examination showed 
right lower facial weakness with the right pupil slightly larger than the 
left. The deep reflexes were hyperactive on the left and the abdominal 
reflexes were absent. There was a suggestive Babinski bilaterally with 
bilateral ankle clonus, more marked on the right. The patient was markedly 
dehydrated. 

A bilateral trephine opening was made in the upper temporal regions on 
October 18, 1934, and a large liquefied clot was found on the right side. This 
was evacuated and a drain left in place. No clot was found on the left side. 
The cavity left by removal of the clot held 6 ounces of Ringer’s solution. 
At the close of the operation the patient was much more awake and opened 
his eyes, which he had not done since admission to the hospital. 

On the following day, October 19, 1934, the drain was removed and a 
note made that he was much better in mentality, but was still occasionally 
disoriented. Three days after the operation he was completely disoriented 
and confused. A lumbar puncture done the same day showed a pressure of 
140 mm. water, and the fluid clear. Four days after the operation his 
temperature was 101.2°F. and he was somewhat irrational but showed 
slight improvement over the day before. One week after operation a 
lumbar puncture showed a pressure of 50 mm. water and the fluid clear 
and colorless. Dr. W. B. Porter, who examined the patient at this time 
because of symptoms indicating a pulmonary complication, felt that there 
was no lung complication of importance. The burr-opening on the right 
was tapped and about 10 c.c. of bloody fluid with some air was released. 
Jugular compression increased the outflow of the fluid from the needle 
considerably. The brain was depressed about 1 inch from the dura. 

Twelve days after operation the patient had a temperature ranging 
from 101-103°F. and he was unconscious. It was thought advisable to 
turn down a bone flap on the right side in order to investigate more fully 
the clot and its membranes. There was very little solid clot in the sac. 
The membranes were extensively removed. Gradual but slow improve- 
ment followed this operation and at times his condition caused much 
concern. His mental state slowly improved and when he was able to make 
intelligent statements, there was no complaint of headache. He was dis- 
charged forty-five days after admission in excellent condition. 


ComM_ENT. This case is one in which the patient’s neuro- 
logical findings were principally on the same side as the lesion, 
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except in the case of the right pupil, which was slightly larger 
than the left. Drainage and irrigation of the clot through a 
burr-opening was easily accomplished. The patient became 
quite ill after the operation. Because of an extremely fetid 
breath, high temperature and cough, it was thought that he 
might have a severe pulmonary complication. However, this 
could not be proved. 

Although he finally made a good recovery, we are not 
convinced that the later flap operation was necessary in his 
case. There was no immediate improvement followmg removal 
of a small residual clot and its investing membrane. He con- 
tinued in practically the same condition for about one week 
after the second operation. He would probably have made 
about the same recovery if the second operation had not been 
done. His unsatisfactory condition after evacuation of the 
clot made us feel that a more radical removal might be helpful. 
When the cortex was exposed at the second operation it was 
found that the brain had failed to expand. In fact the cavity 
made by the pressure of the encysted clot was almost as deep 
as it was at the time of the previous burr operation twelve 
days before. 

The case served further to impress the association of a 
persisting condensation of the hemisphere with the serious 
clinical condition of the patient after operation. In some of the 
early cases in which extensive removal of the investing mem- 
branes was done, the persistence of a bad clinical state such 
as this patient showed after operation would probably have 
been attributed to postoperative edema. Swelling of the brain 
was considered an almost inevitable sequel of the flap oper- 
ation, and to offset it, a large decompression was made at the 
base of the flap. 


SUMMARY 


1. The paper is based on a series of 24 cases of intracranial 
encapsulated subdural hematoma. 
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2. The lesion is of traumatic origin with rare exceptions. 
If is difficult to exclude slight trauma as the causative agency 
even In those cases thought to be spontaneous. 

3. In many cases the injury producing the bleeding was 
considered slight or even trivial and caused no concern at the 
time. Fracture of the skull was found in only 2 of the 24 cases 
of the series. 

4. The patient may be free from complaint for weeks or 
months after the injury causing the clot, but this so-called 
‘free interval”’ has been over-emphasized. In probably more 
than 50 per cent of the cases there are symptoms of cerebral 
disturbance, chiefly headache, from the time of the injury 
until the clot is removed. 

5. The diagnosis may be strongly suspected or made if 
injury is recalled by the patient and he complains of head- 
ache, accompanied by stupor, mental changes and signs of 
compression. Signs of compression may vary from day to 
day. 

6. When subdural hematoma is suspected a_ bilateral 
trephine exploration should be made in the upper temporal 
region. One opening on each side is sufficient for diagnosis 
and evacuation of a clot. Regardless of symptoms, signs or 
operative findings, both sides should be explored during one 
operation, unless a preliminary ventriculogram has shown a 
unilateral lesion. If a clot is found on neither side a ventriculo- 
gram may be necessary to make the diagnosis. 

7. An osteoplastic flap is never required as a primary 
procedure unless the burr-opening shows solid clot and this 
is unusual. As a secondary procedure it may be needed to 
remove solid portions of clot not evacuated through the small 
bone opening. There is no reason to believe that the retained 
sac is harmful. At any rate the sac is probably never removed 
completely with any type of operation. 

8. Delayed convalescence of the patient is often associated 
with non-expansion of the brain on the side of the clot and a 
postoperative subdural hydroma. Drainage should be used 
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when a cavity is left in the subdural space, by removal of the 
clot. 

g. The clot was removed in every patient of the series. 
There were 4 deaths. 
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THE SURGICAL TREATMENT OF 


RETINITIS PIGMENTOSA 


Harry Kerr, M.D., C.M., F.A.C.S. 
WASHINGTON, D. C. 


ETINITIS pigmentosa is a _ familial disease char- 
acterized by bilateral retinal degeneration associated 
with the deposit of pigment in the retina, narrowing 

of the retinal vessels, and late occasional atrophy of the optic 
nerve. 

On ophthalmoscopic examination pigment masses are seen 
in the substance of the retina. These masses frequently assume 
an appearance resembling bone corpuscles and wherever there 
is union of their processes the Haversian canal system is sug- 
gested. However, this is not always evident as the deposits 
may be irregular or round, resembling those of the ordinary 
case of choroiditis, save for the fact that they are situated 
in front of the blood vessels and are in the inner layers of the 
retina. The retinal vessels appear small, the arteries and veins 
being of about equal size, and covered here and there with 
patches of pigment. The arterial walls are thickened at the 
expense of the Jumen. The small vessels and terminals are no 
longer visible. 

The visual fields are very characteristic: concentric contrac- 
tion of the form and color fields is invariably present. As the 
degeneration of the retinal cells proceeds centripetally the 
the contraction of the fields progresses to blindness. 

Visual acuteness may be slightly affected in the earlier 
stages, although perception for red and green is usually below 
par in subdued light. Reasonably good central vision may 
remain even when the disease becomes widespread, but it 
finally sinks with the progress of the affection and ultimately 
blindness results. 
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As to the pathology! There seems to be no unanimity of 
opinion. The earlier writers considered the condition the 
result of sclerosis of the choroid. The more recent observations 
tend to show that it is essentially a primary degeneration 
of the neuro-epithelium of the retina and that the other changes 
are secondary. 

One must bear in mind that, in none of the pathological 
investigations which have been made in this disease, do the 
findings suggest the presence of inflammation, but indicate a 
degeneration in certain definite groups of cells which have 
reached a full degree of development and functional activity. 
Being hereditary it seems impossible to attribute it to any 
exogenous toxic substance, or to any lack of an exogenous 
essential nutrient material. 

It seems hardly reasonable that for no known cause a certain 
set of fully developed and actively functioning cells should 
begin to die without any interference with their nutrition. 
Most investigators, therefore, consider changes in the circu- 
lation as the primary cause. 

Until recently the disease was of interest chiefly because of 
its occurrence in families, and as the supposed result of con- 
sanguineous marriages. All treatment had been unavailing. 
The degeneration of the retina is said to be due to sclerosis 
or spasm of the smaller or superficial vessels of the choroid 
causing atrophy of the rods and cones. The characteristic 
“bone cell” pigment spots are due to migration of the pig- 
ment cells. The prognosis is considered hopeless. 

The surgical world became interested in this disease in 1930 
when Royale of Australia reported “The Treatment of Blind- 
ness associated with Retinitis Pigmentosa.”’ On the suggestion 
of Hepburn, that ‘vasoconstriction and consequent diminu- 
tion of blood supply are responsible for the changes in the 
retinal cells which lead to contraction of the fields of vision 
and loss of acuity of vision”’ he severed the sympathetic nerve 
supply to the retinal vessels by dividing the sympathetic 
trunk below the thoracic ganglion, or removing the ganglion. 


Tor 


Fic. 1. M.A. Right fields before and after operation. Left field showed same improvement. 


Fic. 2. N.R. Left fields before and after operation. Right field showed same improvement. 


Fic. 3. F.L. Right fields before and after operation. Left field showed same improvement. 
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Subsequently in July, 1932 Royale reported a total of 6 
operated cases with slight improvement in 5, and marked 
improvement In one. 

Stimulated by the first report, Dr. Louis S. Greene of Wash- 
ington, D. C. «sked me to operate on a case of retinitis pig- 
mentosa in October, 1931. With the idea of obtaining a 
more complete sympathectomy of the retinal vessels, | 
removed both superior cervical sympathectic ganglia with 
all their branches in two stages. The result was truly astound- 
ing. The ipsilateral visual acuity promptly rose 50 per cent, 
and the visual field increased 150 per cent immediately 
following each operation. Indeed, the patient actually suffered 
from photophobia of the eye of the operated side for several 
postoperative days. In this case the disease was not advanced, 
the fields were contracted to about one-fifth of normal, and the 
visual acuity was 20/100. The visual improvement produced 
by the operation in this case has been maintained, now over 
three years. 

In July, 1932 a second similar case was operated upon with 
similar results. Each superior cervical sympathectic ganglion 
was removed in turn at a month’s interval, and again the 
ipsilateral visual acuity and the visual field promptly increased 
after each operation. The vision of the right eye was Improved 
from 20/40 to 20/25 by operation, and the vision of the left 
eve from 20/70 to 20/30. The fields increased to almost 
normal. 

We then operated on a series of cases with the disease in an 
advanced stage; patients almost blind with only central vision 
left, and so-called “‘gunbarrel”’ fields. The results were 
disappointing. 

Most of these patients were young adults with fields down 
to 10° or less, and very poor vision. In none of these cases did 
sympathectomy have any demonstrable effect on the function 
of the eyes, although two said they saw better after operation. 
The visual acuity did not materially improve, nor did the fields 
of vision increase. 
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After a series of such advanced cases, five in all, we operated 
on another moderate case, a colored boy twelve years of age 
with vision of 20/100 in each eye, and fields restricted to 
only about 40°. Again, the results were satisfactory. The vision 
improved to 20/20 with correction, and the fields increased 
to almost normal. 

Reviewing Royale’s 6 cases it is apparent that his results 
nearly parallel our own. Five of his cases show visual fields of 
about 10° with very slight increase after operation. The sixth, 
a deaf mute, eighteen years of age had normal vision in each 
eye, and visual fields between 20° to 30° circles. After operation 
the fields returned to almost normal. 

A total of 18 cases of retinitis pigmentosa have been seen. 
Five patients were already blind. Of the other 13 only 8 had 
visual fields of over 30°. Bilateral superior cervical sym- 
pathectomies were done on 3 of the 8 and in all cases distinct 
improvement in visual acuity and visual fields resulted. 

Five other patients with “‘gun-barrel”’ fields and markedly 
reduced visual acuity were subjected to the same operative 
procedure. In none was there demonstrable improvement. 
One patient died following operation. She was a woman of 
sixty-eight years, almost blind with visual fields of about 
10°. Both sides were operated on at one sitting with some 
difficulty and rather extensive dissection. She died suddenly 
of laryngeal edema early the next day. No autopsy was 
permitted. 

SUMMARY 

Eight cases of retinitis pigmentosa have been operated 
on with no results in 5, and improvement in 3. 

The 5 cases were all in advanced stages of the disease and 


did not respond to surgical treatment. 

The 3 cases of moderate visual impairment all improved 
following sympathectomy. 

It is, therefore, suggested that superior cervical sympa- 
thectomy gives the only chance for improvement in retinitis 
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pigmentosa, provided the pathological process has not ad- 
vanced so far as to reduce vision below one tenth normal, 
and the macula has not been encroached upon materially. 
The criteria for operation should be the ophthalmoscopic 
findings. Those cases in which the pigment migration is 
limited to the periphery of the fundus are the most satis- 
factory for surgical treatment. 

We believe that operation is definitely contraindicated in 
cases in which central vision is reduced to less than 10 per cent 
of normal, and where the fields occupy a circle less than the 
10° radius. 
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DAVIDSON TANNIC ACID TREATMENT 
OF BURNS 


TEN YEAR RESULTS* 


Roy D. McCuurg, M.D., F.A.C.s. AND Criype I. ALLEN, M.D., F.A.C.S. 
DETROIT, MICH. 


HE condition of severe burn cases in many hospital 

wards for the first twenty-five years of this century 

afforded the nearest approach to a picture of the pre- 
Listerian or “‘laudable pus” days that most of us here have 
experienced. The profuse discharge and the dressings heavily 
soaked with pus, odorous and often green with B. pyocyaneus 
leave a picture not to be forgotten. This condition occurred in 
spite of mild antiseptic dressings of boric acid, picric acid, 
scarlet red, potassium permanganate, bichloride of mercury, 
or Carron oil. The last was, perhaps, for a time the most widely 
used of all applications and was also the most messy and smelly 
of all dressings. 

If the burned patient did not die immediately from the 
psychic or traumatic shock or a little later from the toxemia of 
absorption from the destroyed skin or from the infection which 
always followed, he was in for a prolonged period of sloughing 
of the destroyed skin accompanied by chronic infection. 
Painful dressings and often a tremendously long period of 
granulating wounds ensued. The granulations were most often 
unhealthy and exuberant, before the days of the successful 
early Reverdin skin grafts. 

Then, in 1925 appeared the article by E. C. Davidsonf on 
“The Tannic Acid Treatment of Burns.’’! Many articles since 
that date state that this method has “revolutionized the treat- 

* From the Department of Surgery, Henry Ford Hospital. 
+ The first cases were treated by Dr. Edward C. Davidson in the Henry Ford Hospital 


where he was our resident surgeon, in the spring of 1924, i.e. eighteen months before his 
first publication. Dr. Davidson’s death occurred August 7, 1933. 


370 


TANNIC ACID TREATMENT OF BURNS 371 


ment of burns.” A report of an investigation by the Medical 
Research Council of England? states: ““The conclusion must 
be that the tannic acid method for the treatment of burns 
is one of the most important recent advances that have been 
made in modern therapeutics.”” That it has had profound 
effects is evidenced by the great drop in death rate in some of 
the large hospitals where it has been faithfully applied. The 
only accurate statistics we can get are from the study of those 
cases of burns serious enough to necessitate hospitalization. 
Studies of a collected series of reports from a group of hospitals 
show a drop in the death rate from 32 per cent before the 
introduction of tannic acid treatment to 12 per cent after its 
introduction. Not only do these reports show the great saving 
of life but also a decrease by 25 per cent in the time spent in the 
hospital by the patient. A saving In gauze dressings has resulted. 
The suffering of the patient has been tremendously reduced as 
pain is relieved or abolished. All discharge is stopped so there is 
no fluid loss and the malodorous dressings are seldom seen if 
infection is avoided and it can be usually avoided if perfect 
aseptic surgical technique Is used as carefully in the dressings 
as though a major operation were being done. The deforming 
scars and contractures of the pre-tannic acid days are usually 
avoided. 

Before the introduction of pyroxlin paint there were often 
explosions and fires in the paint and drying rooms of the 
automobile body plants in Detroit. As a result a large group of 
burned men were not infrequently admitted to our wards at 
one time. 

E. C. Davidson was resident surgeon at that time in the 
Henry Ford Hospital. He became greatly interested in this 
group of cases and was given a free rein in the study and treat- 
ment of them and was later given ample facilities in the experi- 
mental surgical laboratory for work with animals. His work you 
well know.*7 

He studied first and most thoroughly the entire indexed 
literature on this subject. He reviewed carefully the known 
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physiology of the skin: its function of respiration, excretion, 
temperature regulation, and sensation. 

He also studied and discussed the three theories advanced 
to explain the causes of the observed changes following burns 
though he found no single theory which explained all the 
changes. The more serious burn cases if untreated quickly 
develop a typical “‘shock”’ picture. The less serious cases pre- 
sent early symptoms of a “toxemia” “which implies the 
presence in the circulation of some toxin,” such symptoms 
being covered by the shock picture in the more serious 
group. 

The first theory, that interference with normal functions 
of the skin might produce the various phenomena observed 
following burns, he agreed was insufficient. 

The second theory, that changes in the blood produced the 
symptoms, he agreed with in some instances and felt that others 
lacked sufficient proof to explain all the findings, although there 
are certain definite changes in the morphology and functions 
of the red blood cells, and thrombosis is not uncommon. That 
concentration of the blood takes place had been proved. In 
1923, Underhill® and his co-workers published some very 
interesting data which revealed that patients with extensive 
superficial burns might have a blood concentration reach the 
astounding figure of 209 per cent of normal. These concentra- 
tions were recorded by means of hemoglobin determinations. 
It was their feeling, which was subsequently again expressed 
in other articles by Underhill, that essentially all of the 
symptoms following severe burns could be accounted for by 
this blood concentration. Experiments have indicated that a 
blood concentration of 125 per cent is indicative of a dangerous 
condition and that one of 140 per cent of a condition which is 
not for long compatible with life. It is certainly true that 
patients with extensive burns need large quantities of fluids 
whether to prevent blood concentration or to dilute and allow 
of more ready excretion the toxic products which may be 
circulating in the blood stream. To attribute all the symptoms, 
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however, resulting from extensive burns to blood concentration 
on the basis of a study of 21 patients, most of whose burns 
were not extensive and three of whom died, seems hardly 
justifiable. Yet the existence of the increased blood concen- 
tration must be readily admitted and treated, as it is undoubt- 
edly a factor, although probably not the most important one, 
in burn mortality. 

The third theory, that of toxemia following burns, Davidson 
believed to have “‘certain convincing evidence that suggests 
the formation at the site of the burn of a toxic substance, the 
absorption of which is responsible for the constitutional reac- 
tion.” He cites a rather conclusive report of Bardeen’s’ of 
five autopsies on children who died from four to nine hours 
after being burned. Bardeen found “‘degenerative changes in 
the liver, spleen and bone marrow.”’ Bardeen noted “‘a general 
edema of all lymphoid tissue, which was most marked at the 
germinal centres. The alterations observed were nearly 
identical to those found in lymph glands of children who died 
of an acute infection, like diphtheria, in which it is known that 
a toxin is present in the circulating blood.” Bardeen in a 
recent personal communication still holds the belief that 
these changes are due to a toxin produced by the burn and not 
to infection. 

Subsequent to Bardeen’s work, McCrae" had the oppor- 
tunity of studying autopsy material of seventeen persons who 
had died as a result of burns. Three of these had been dead 
when removed from burning buildings and supposedly died of 
suffocation. The findings from the remaining fourteen sub- 
stantiated Bardeen’s findings and led him to the conclusion 
that, as regards the kidney lesions, they were “‘in no sense 
characteristic of any condition other than a toxemia resembling 
that produced by chemical poison eliminated by the glomeruli 
and the convoluted tubules.” In considering the possible 
causative agent in his discussion of McCrae’s paper, Welch"! 
stated that he felt that it was a toxin, probably produced as a 
result of changes in the blood by application of heat to the 
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capillaries in the burned area but that “‘no one dreams that it 
is really produced by bacteria.” 

It would be only reasonable to suppose that the changes 
which were found at autopsy in those persons who had died 
within a few hours following the accident, were due to some 
toxic agent, other than that which might be produced by the 
presence of infection. Likewise it would not be reasonable to 
attribute these changes which included demonstrable macro- 
scopic and microscopic lesions in the kidneys, liver, spleen and 
particularly the lymphatic tissue, to shock, although the latter 
condition may have been a factor in the death of the patient. 
The pathological data, therefore, are strongly in favor of the 
existence of a destructive agent in the circulating blood of 
burned patients and with definite evidence to show that it is 
present within a few hours following the accident. The possi- 
bility of these changes being due to the sluggish circulation of 
severe shock can not be eliminated. 

Davidson cited a number of authors who presented evidence 
supporting the theory of toxemia. He told of previous efforts to 
combat the secondary infection, which, with previous methods 
of burn treatment, was always an important factor. 

Eight years after Davidson’s first paper Aldrich’? published 
a paper in which he emphasized the réle of infection in burns. 
He stressed the importance of infection in the production of 
symptoms after forty-eight hours when the temperature 
becomes elevated in the untreated cases. He advocated com- 
batting the infection with gentian violet solution. He failed to 
find the changes in the blood chemistry until infection was a 
factor. He found beta-hemolytic or gamma streptococcus to 
be the invading organism in all extensive burns. He stated that 
‘all large burned areas treated with tannic acid become 
infected and it is at that time the ‘toxemia’ develops.” This 
discrediting statement against tannic acid treatment is not 
true as shown by our experience at the Henry Ford Hospital 
and in the large experience of Dr. Grover Penberthy® at the 
Children’s Hospital in Detroit. 
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We feel therefore that there is most probably a toxemia in 
burns separate from any toxemia incident to infection. Further 
careful study of autopsy material of persons dying on the first 
or second day after the burn should be made to compare with 
the findings of Bardeen and McCrae. 

No one who has gone through the Carron oil treatment 
days can deny the important role of infection in the course of a 
burn. Nor can one reasonably deny the existence of tissue 
autolysis and its poisonous effects. 

For many years, attempts to isolate the toxic products of 
burned tissue have been made without success. To say that 
because of this failure it does not exist is to disregard a great 
deal of experimental data to the contrary. One of the dramatic 
and impressive experiments was that related by Davidson 
during the convalescence of one of the first patients treated 
with tannic acid. A dry black coagulum had been formed. 
The patient was afebrile. The period of shock was past and the 
patient was entirely comfortable with no evidence of toxemia 
as shown by alteration of kidney function or by pulse rate. 
There was no evidence of infection of the wound either by 
examination or in the patient’s systemic reactions. In an effort 
to free the coagulum to facilitate its removal! five days after 
admission warm boric compresses were applied. Within twelve 
hours the dry coagulum was changed to a soft soggy mass. 
The temperature had risen, the pulse became fast, the blood 
revealed a non-protein nitrogen of 75 mg. per 100 c.c. and the 
patient died of what was apparently a toxemia induced by the 
freeing of toxic products which had been held in the dry coagu- 
lum. Likewise, one sees occasionally, in treating patients with 
extensive burns, all the evidence of an acute toxemia after the 
stage of shock has passed, with the burned area dry and 
showing no evidence of infection. 

Dr. Frederic Bancroft,'* following the method popularized 
by Brager™ found that debridement does prevent toxemia. 

Is it not possible that with severe burns the course of 
symptoms may be in three stages: 
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1. Shock 

2. Toxemia from absorption of destroyed and changed 
proteins 

3. Toxemia from infection. 


THE DAVIDSON ERA 


Davidson’s work aroused a new and enthusiastic interest 
in a very old subject where few advances had apparently 
been made in the treatment of burn wounds in recent years. 
The tannic acid treatment had proved equally efficacious in 
burns by flame, scalding, electricity, sun exposure or 
friction. 

Noclaim has been made that tannic acid alone is responsible 
for the good results. Undoubtedly the improved results are 
partly due to the re-emphasis which Davidson placed on the 
supportive measures used to combat shock. These included 
morphine or codein immediately, heat, transfusion of blood, 
saline infusion, etc. 

The published results of a number of authors is given in 
the accompanying tables. 


TABLE 1 


With Treatment Other | With Treatment with 


than Tannic Acid | Tannic Acid 
/Number} Mortality | Number | Mortality 
| of Cases | Percentage | of Cases Percentage 
Bancroft and Rogers. .| Lincoln, N. Y. C. 90 40 114 20 
Mason...............| Presbyterian, | 
Phila. g! 28.5 | 87 13.3 
Bellevue, N. Y. C. 320 37.8 114 14.9 
St. Luke’s, Cleve- | 
land 121 14 | 310 9.6 
Wilson............... Royal Hosp. for | 
Sick Children 300 38.7. | 117 | 11.1 
Royal Infirmary 
Average 30.8 12.6 
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TABLE II 
MORTALITY RATE IN BURN CASES—ROYAL HOSPITAL FOR SICK CHILDREN, EDINBURGH 
(w. C. WILSON) 


Years Mortality Rate 
1899-1920 35-4 per cent | Treatment other than tannic acid 
1920-1925 22.4 per cent 
1926-1929 8.7 per cent 
1930 5.8 per cent> Treatment with tannic acid 
1931 | 


The results in the saving of life are most striking. Emphasis 
is laid on the absence of pain, lack of discharge and external 


fluid loss and lack of odor. 
Table 111 shows the deaths from burns in the United States 


Registration Area’ from 1920 to 1933. 


TABLE 
Year Deaths from Burns 
1920 7470 
1921 6078 
1922 6970 
1923 7948 
1924 8523 
1925 7783 
1926 8045 
1927 7608 
1928 8083 
1929 7878 
1930 7867 
1931 6850 
1932 6877 
1933 5232 


It is interesting to note that the death rate has been but 
little reduced until 1933 in the United States whereas so many 
who have faithfully applied this treatment and reported their 
results show such a striking drop in mortality. This we believe 
to be due to several causes. In the first place medical knowledge 
is rather slowly accepted in spite of wide publication. In the 
second place, as shown recently by Dr. Grover Penberthy,"® 
oftentimes strict enough application of the principles is not 
made to obtain the best results. On the other hand very poor 
results may be obtained, discrediting the treatment, by 
improper application. Poor results are most apt to be caused 
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by disregard of the rigid aseptic technique which must be 
followed from the first inspection to the last dressing. 

We have hesitated to report our series of 476 patients 
seriously enough burned to be admitted to the Henry Ford 
Hospital for fear that it might discredit in some way the tannic 
acid treatment, for we continue to be definitely enthusiastic 
about this form of treatment for the reasons already stated. 

In our series of 476 patients, 358 were treated with tannic 
acid. We have had 42 deaths or a mortality rate of 11.7 per 
cent. The average skin involvement of those who died was 56 
per cent. As a matter of fact, our mortality rate in 118 cases 
before we began using tannic acid, being 9.3 per cent, Is 
practically the same as for the 358 cases in which it was used. 

Of the 11 persons who died following treatment other than 
with tannic acid, 8 died on the first day, one on the fourth day, 
one on the twelfth day, and one in the fourth week. Of the 42 
patients who died following treatment with tannic acid, 18 
died on the first day, 9 on the second, 6 on the third, one on 
the fourth and 2 on the fifth, 2 during the second week, one 
during the third week, one during the fourth week, one during 
the sixth week, and one during the seventh week. 

In analyzing the statistics of the 53 patients who died, it 
was discovered that 39 died within a period of forty-eight hours 
following the accident and the remaining 14 at periods ranging 
from three days to fifty-two days following the accident. 

Of the 39 dying within the forty-eight hour period, all had 
shock which failed to respond sufficiently to the measures which 
were used such as intravenous glucose and saline solutions, 
transfusions, and stimulation. Of these, there was a pulmonary 
edema as a contributory factor in the deaths of five. Two 
others, in addition to shock, died of what was apparently 
pulmonary emboli. 

Of the 14 patients who died at periods longer than forty- 
eight hours after the accident, 12 had had tannic acid treat- 
ment and 2 were treated otherwise. One of the two died of an 
embolus, and the other was one of 8 patients with whom 
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infection was undoubtedly a factor in death. Of these, 3 had 
nephritis as a contributory cause, 2 came to us after several 
weeks of treatment elsewhere with badly infected wounds, 
and 3 were adults who died on the fourth, eighth and twenty- 
first days respectively, all being among the early cases of the 
series. Another developed a B..pyocyaneus septicemia and 
died on the forty-second day, after some of the denuded area 
had been skin grafted. The remaining one of this group of 8 
infected patients died on the fifty-second day with a myo- 
carditis and nephritis as complicating factors to slight wound 
infection. 

There were 2 patients in this group of 14 who were of 
particular interest. 


One was a child of three who died on the third day, and the other a 
child of two who died on the fourth day. Each child developed a satisfactory 
coagulum in a minimum of time. Each was given supportive measures, 
such as glucose and saline solutions, and transfusions. The wounds of each 
remained dry with no evidence of underlying infection on careful inspec- 
tion, although each had a moderate elevation of temperature from the time 
of admission. Each developed jaundice and areas of purpura in unaffected 
areas of skin twenty-four hours before death and from the stomach of 
one, almost pure blood was obtained on aspiration. The presence of the 
jaundice and purpura, with the wounds apparently in good condition, was 
suggestive of the presence of a toxemia. 


One patient, a tabetic, died of pneumonia and nephritis on 
the eleventh day and the remaining 2 were adults with very 
extensive burns whose wounds showed no evidence of infection 
and who died on the third and fifth days respectively of what 
was apparently shock and toxemia. 

In the earlier cases we were making every effort to combat 
shock, to keep up fluid intake and to combat infection, just as 
we still do when tannic acid is used. Others, as has been noted, 
have had a marked reduction in their mortality rate. The great 
relief which is afforded the patient, the freedom from uncom- 
fortable malodorous dressings, the reduction of the period of 
hospitalization, the decreased scarring, and the reduction of 
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deformities, recommend this treatment most highly even 
though the mortality rate should not be altered. 

We have at the present time in the hospital a patient with 
a severe electrical burn who has been treated with the tannic 
acid method together with the supportive measures and who 
has made a fine convalescence with a minimum of constitu- 
tional reaction. We made cultures on the sixteenth day from 
under the crust and skin and obtained the Streptococcus non- 
hemolyticus and Streptococcus viridans as described by 
Aldrich. 

We are continuing to treat burned patients in essentially 
the same manner as advocated by Davidson. Wells’” practice 
of a continuous warm tannic acid tub bath undoubtedly pos- 
sesses merit. Seeger!* has suggested the neutralization of the 
tannic acid solution with pure anhydrous sodium carbonate 
to the same pH value as the blood. He has shown that it 
prevents swelling and edema of the tissue and a too rapid 
fixation of the surface. Many of the patients who come to us 
from factories have already had tannic acid solution applied 
before being transported to the hospital. This procedure, 
however, has the objection of having the patient in a cold wet 
dressing during the period of transportation which may be an 
aggravating factor so far as shock is concerned unless blankets 
are liberally used. It seems to us that this objectionable feature 
may very well be obviated by the use of tannic acid dressings 
of the water soluble jelly or paste. The practice of applying 
greasy preparations as preliminary dressings should be stopped. 
If the tannic acid is to be effective, the grease must be removed, 
and this can best be done by the use of ether or benzene. 

In the case of burns about the face, the wounds can be 
treated with less annoyance to the patient with tannic acid 
jelly or paste. These preparations, if applied liberally, will 
cause a satisfactory tanning and, as in the case of the aqueous 
solution, will very quickly relieve the pain. 

Finally, as 80 per cent of all burns in the United States are 
preventable we, as physicians, should aid and help m every 
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way in all safety campaigns to prevent these great calamities. 
This education must extend to both parents and children. 


SUMMARY 


The original paper of Davidson recommending tannic acid 
for burns outlined a treatment that has been changed but little 
in ten years’ time. We believe that the spray method of 
5 per cent tannic acid is the most convenient way of applica- 
tion. Any discussion that might arise as to the correctness of 
his statement of the theory of toxemia of burns should not be 
allowed to confuse the issue, as such tremendous improvement 
in the results has been reported. 

We should like to emphasize again as Davidson did the 
great importance of instituting immediately the best known 
and accepted means for the prevention of shock or the treat- 
ment of it, if present, when the patient is admitted. The ideal 
treatment must exclude all confusion and excitement in the 
room. Every effort to obtain the patient’s confidence should 
be made, at the same time allaying apprehension. Seda- 
tives, preferably morphine or codein, should be given at once 
as this is so effective in quieting fear. We believe that the 
room should be kept very warm, 90° or over. The foot of the 
bed should be elevated. First intravenous salt solution should 
be given and then transfusions of blood, after grouping has 
been determined. The technique of the preparation for and the 
application of tannic acid is here given as we practice it. 

Our method of procedure in the treatment of a burn case Is 
as follows: 

1. Morphine or codein should be given at once. 

2. The grime of work is removed without undue scrubbing, 
using ether or benzine. 

3. The surrounding unburned skin area is thoroughly 
cleaned with soap and water. 

4. The blisters are widely opened under careful aseptic 
technique, using sterile instruments and sterile gloves, and the 
loose areas of skin are removed. The extent of the debridement 
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and scrubbing must depend on the patient’s condition. Too 
much manipulation may aggravate or produce shock. 

5. The patient is placed in bed on sterile sheets. 

6. The burned area is sprayed with a 5 per cent aqueous 
solution of tannic acid every fifteen minutes until a dark 
mahogany colored coagulum is obtained. This usually requires 
from ten to eighteen hours. 

7. A cradle to support the bed covers is placed over the 
patient. 

8. Suflicient electric lights are introduced between the 
covers to provide a temperature of go°. In addition to providing 
heat, the lights also aid in the drying process and therefore 
hasten the tanning. 

g. The greatest care is taken in the handling of these 
patients in their rooms and so far as technique Is concerned one 
must treat them exactly as one would treat a surgical incision. 

10. The coagulum is allowed to remain in place until it 
frees itself and curls up at the edges as healing takes place, at 
which point it is cut away. 

11. Should serum collect underneath, as may occur when 
there has been complete destruction, or should infected fluid 
cause its loosening, the coagulum should be removed sufficiently 
to allow drainage and treatment. 

12. The denuded areas which are left after loosening and 
removal of the coagulum has taken place, should be immedi- 
ately prepared and early skin grafting carried out. 

13. As soon as possible, after healing has taken place, 
physiotherapy should be instituted to merease function, if 
indicated. 

14. Should contractures occur in spite of all efforts to 
prevent them, plastic operations must be carried out to restore 
function. 


CONCLUSIONS 


1. The Davidson tannic acid treatment for burns includes 
all known accepted means for the prevention of shock and its 
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treatment if already present. He advocated surgical cleanliness 
for the prevention of infection, the dilution of the blood with 
salt solution in combatting the blood concentration, together 
with the application of tannic acid. 

2. It has in the hands of many greatly assisted in the 
reduction of mortality. 

3. It has, by the formation of a firm coagulum, relieved 
patients of discomfort, changed a soggy draining wound to 
one that is dry, prevented fluid loss from the wounds, and 
lessened the chance of infection. 

4. The period of hospitalization has been greatly reduced 
and the cost of dressings is now minimal. 

5. The amount of scarring and contractures has been 
reduced. 

6. By proper aseptic technique the amount of infection 
which occurs in the wounds can be reduced to a minimum. 

7. Patients dying of burns present findings which are 
strongly indicative of the presence of circulating toxemia, 
even where there is no evidence of infection of the 
wounds. 

8. Besides the use of the tannic acid, all possible supportive 
measures should also be used. Most important of these is the 
administration of glucose and saline solutions, and the use of 
transfusions. It is also extremely important that determina- 
tions of the blood chlorides should be made in order that these 
may be kept at a proper level. 

g. As with communicable infectious diseases prevention is 
better than the cure and it behooves the physicians to help in 
safety first campaigns for the prevention of burns, as probably 
80 per cent of all burns are preventable. 


APPENDIX 


Our attention has recently been called by Dr. J. A. Hage- 
mann to a note in the Pittsburgh Medical Review:* 


* 4: 170, 1890. 
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Tannin tn the Treatment of Burns 


A correspondent of the Pharmaceutische Zeitung, speaking from his own 
experience, says that tannin cannot be too highly recommended as an 
application to burns, especially when very extensive, the skin being entirely 
removed. A 5 per cent solution is squeezed from a sponge over the denuded 
surface, which is then dressed with soft ointment, either with or without 
tannin. Pain immediately abates, and the healing process is wonderfully 
rapid. The tannin solution must, of course, be freshly applied as often as 
the dressing is renewed.—Dixie Doctor. 


We have been unable, even with the aid of several Jarge 
libraries, to trace this interesting but doubtless anonymous 
comment in the Pharmaceutische Zeitung between the years 


1886 and 1890. 
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DISCUSSION 


Dr. Ltoyp Notanp, Birmingham, Ala.: We have treated at the Fair- 
field, Ala., Hospital 523 cases of burns in men, women and children, by the 
tannic acid method of Davidson, with a mortality of approximately 14 per 
cent. This represents a very marked reduction over anything we had been 
able to accomplish previously. We have made certain minor modifications 
in the technique advised by Davidson, using 6 per cent tannic acid, and in 
the last two years we have added merthiolate 1:5000, which we believe 
has given us even better results than the original technique. In addition to 
the undeniable increase in comfort to the patient over other methods, 
there is a tremendous saving to the hospital in labor and in dressings. 

We believe that this method of treating burns is one of the great 
advances in recent years, and we are glad to add our tribute to Dr. 
Davidson. 

Dr. FreperRic W. Bancrort, New York, N. Y.: Dr. Davidson’s study 
of burns and the initiation of the tannic acid treatment is one of the greatest 
advances in surgery. I am glad to hear Dr. McClure also advise the use of 
saline solution intravenously. Davidson brought out the question of sodium 
chloride depletion, and the neutralization of the toxemia by this method 
tends to save almost as many lives as the use of the tannic acid. Bardeen 
and others have shown that there is marked adrenal damage in cases dying 
of burns. It is also interesting that the symptom complex of burns and of 
diminished cortin is a good deal the same. The sodium chloride depletion, 
enteritis and low blood pressure are present in each. I am certain that, in 
addition to the tannic acid treatment, the use of hypertonic solution has 
been of great aid in diminishing mortality. One will often find vomiting will 
cease when saline is administered intravenously. I believe it is about time 
to bring up the question of infection. A large percentage of late deaths 
previously occurred from infection, and infection does occur beneath the 
tannic acid eschar. So far as I know no one has ever worked out the bacteri- 
ology beneath the tannic acid eschar. This eschar presents an excellent 
medium for anaerobes. When infection occurs beneath the tannic acid 
membrane one must treat the infection and not the burn. This means 
either the removal of the membrane or adequate incisions of the membrane 
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to allow satisfactory drainage. In our experience the use of a 1:3000 neutral 
acriflavine wet dressing has proved the most satisfactory method of treating 
the cellulitis after the removal of the eschar. Acriflavine is non-toxic in 
large doses and does not inhibit epithelization. 

Dr. Vitray P. Brair, St. Louis, Mo.: I would be a bit presumptuous 
to discuss this paper because I have never used the method for two reasons: 
We see very few appropriate cases, the great majority being infected when 
they first come in. Also, because we have so far been loath to give up a 
surgical procedure with which we are familiar and which has worked rather 
satisfactorily on our few fresh burns. Further, I have some prejudice 
against the advocacy of any kind of a special application for the treatment 
of burns, especially of the antiseptic type, because, too frequently, the 
importance of one or another application is allowed to overshadow the 
basic surgical treatment of the patient and the wound. Dr. McClure has 
very strongly brought out this point in his presentation, but it is not always 
grasped by those who undertake to follow his teachings, and it is apt to be 
overlooked in the literature of pharmaceutical preparations. In support of 
this I would cite a number of cases we have seen come into the hospital 
upon whom the “tannic acid” and other plans of treatment had been 
grossly misapplied. This has not prejudiced us against tannic acid treatment 
when done properly, but has prejudiced us against its use outside of a 
hospital ward by those who seldom see an extensive deep burn and who are 
contented simply with the routine application of tannic acid or some 
pharmaceutical containing this drug. , 

In contradistinction to that, a girl has recently been sent to us for 
repair who was very extensively burned and was treated by tannic acid in 
a hospital by men apparently thoroughly versed in the plan. Seven weeks 
later the granulated areas were perfectly clean and in splendid condition 
for grafting, which shows the difference between the right and the wrong 
plan of applying a method. 

While we are still relying on a plan of treatment that seems surgically 
correct, makes our patients comfortable, and permits early repair, I, none 
the less, appreciate the great value of the method presented when properly 
used in a community that has been educated to sending in the cases early 
and firsthand. 

Dr. Roy D. McCrure (Closing): I think Dr. Noland’s remark about 
adding an antiseptic to the tannic acid solution may offer an improvement. 
We have been trying the same plan by adding an antiseptic which we 
know is much more bactericidal than the tannic acid. 
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EMPHYSEMATOUS GANGRENE OF THE 
ABDOMINAL WALL 


FOLLOWING ACUTE INTRA-ABDOMINAL INFECTIONS 
REPORT OF 12 CASES 


H. A. GAMBLE, M.D., F.A.C.S. 
GREENVILLE, MISS. 


HERE appears to be a general impression that gangrene 

of the abdominal wall following operations is of com- 

paratively infrequent occurrence. Prior to three years 
ago it was difficult to find a reference to it in the current 
literature, but during the interim there have been reported a 
number of cases from all over the world. 

This condition is not to be confounded with the spreading 
type of gangrene of the skin reported by Shipley, Cullen, 
Brewer, Meleney, Bate and Freeman, but it is of an acute 
fulminating, toxic character which, unless recognized early, 
rapidly proves fatal. 

In a case reported by Horsley? in 1929 an infection of this 
type was probably the causative factor. 

Beer’? reported one case following an appendicial abscess 
in 1925. Butler® (1926) reported 2 cases; one following an 
acute appendicitis with rupture, the other cecostomy conse- 
quent to an intestinal obstruction. Clarence A. Traver® reported 
one case in 1933. Butler and Rhodes‘ of San Francisco reported 
2 cases in 1930, Eckhoff* of London 7 cases from St. Thomas’s 
Hospital in 1930: 2 following simple appendectomies, 2 follow- 
ing clean appendectomies with herniotomy combined, one an 
operation for a ventral hernia, one a colostomy and one an 
ileostomy. More recently Orr! of Kansas City reported 3 cases 
complicating enterostomy following intestinal obstruction. 
Four cases of gas bacillus infection of the abdominal wall 
complicating laparotomy were reported by Nason and Starr." 
The first was a cholecystgastrostomy, the second a suppurative 
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condition of the pelvis, third an enterostomy with colostomy, 
and fourth a cholecystectomy with drainage. All the patients 
died. 

Of the 20 cases collected, 15 patients died, or a mortality 
rate of 75 per cent. 

In 1925 I reported 3 cases®; an abstract of the article 
including a description of the method of treatment appeared 
in the 1926 Year Book of Surgery. Two of these cases were 
complicating appendicitis and one associated with acute 
gall-bladder infections, with one death, following appendec- 
tomy. Again in 1931 I presented a paper before the Southern 
Medical Association upon the treatment of potentially infected 
wounds of the abdominal wall, in which were reported 5 
additional cases,'* one subsequent to operation for acute 
appendicitis, 2 following cholecystectomy, and 2 after opera- 
tion for acute intestinal obstruction. Three of the 5 patients 
died. 

In view of the increased frequency with which this condi- 
tion is being reported it is my opinion that it is being recognized 
more frequently than formerly. 

Today I wish to add 4 more cases seen since November 1, 
1931, all of them having occurred in the private practice of 
myself and my brother Dr. Paul G. Gamble, making a total 
of 12 cases seen since November 2, 1923. All of these were 
treated at the white King’s Daughters Hospital, Greenville, 


Miss. 


Case 1. W. H., male, aged twenty-eight years, was admitted to the 
hospital November 2, 1923, with a history of having been sick for thirty-six 
hours with severe pain in the abdomen which began around the umbilicus 
and in time was definitely localized over the region of the appendix. His 
white blood count was 19,000, polymorphonuclears 87 per cent. An imme- 
diate operation was done. The appendix was found to be gangrenous 
throughout but unruptured. The abdomen was closed in layers with a 
drain at the lower angle of the wound. 

The first five days postoperatively were those of a normal convalescence. 
On the morning of the sixth day his temperature was 100°F. Inspection of 
the wound did not show any indication of infection. At 6 p.m. his tempera- 


Fic. 
gangrene which developed three days after appendectomy and partial wound closure. 


Note edema of subcutaneous tissues (they are a dirty green color) and presence of 
gas bubbles in exudate at depth of wound. A silver wire stay suture on buttons had 


1. Photograph of wound immediately after being opened widely because of gas 


deen left in primary wound. 
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Fic. 2. Same five days after extending wound because of further extension of gangrene, 
and after open treatment under a tent. Note necrotic sloughs clinging to surface. 
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Fic. 3. Healthy granulating wound ready to close. 
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ture was 101°F., pulse 110, and of good volume. Two stitches were removed 
from the wound which in its depths was black and necrotic. At 6 A.M. the 
following morning I was called because of profound prostration of the 
patient. His temperature was 103.4°F., pulse 160 and barely perceptible, 
and the patient was in a state of profound collapse. All stitches were 
removed from the wound and it was opened to its depths. The area of 
infection, which apparently had undermined the skin and extended out- 
ward, was opened up for a distance of 8 inches, being guided by the greenish 
discoloration of the tissue along the fascia of the external oblique. These 
flaps were dissected up as far as the discoloration extended and the wound 
kept open with a gauze pack. Feeling that we were dealing with an anaer- 
obic infection no dressings were applied, and a tent with a 32 candle power 
light was placed over him. 

Within twelve hours his temperature was down to 100°F., pulse 100 and 
his further convalescence was uncomplicated except for the added time 
required for healing. The patient has a small postoperative hernia. 

Caseu. E.J.W., white, male, aged sixty-two, admitted to the hospital 
January 27, 1924, with a history of a mild attack of appendicitis of one 
week’s duration with subsiding symptoms. 

On account of the patient having been a diabetic of long standing it 
was decided to make an effort to improve his general condition, before, if 
necessary, resorting to surgical measures. His blood sugar at this time was 
263 mg. per 100 c.c. of blood. His progress was without any untoward 
developments until the morning of February 5th, eight days after admission 
to the hospital, when there was a local flare-up with a blood count of 
15,000 leucocytes with 77 per cent polynuclears. 

Under spinal anesthesia a small appendicial abscess was opened and 
drained. The appendix was not removed. The patient stood the operation 
well but forty-eight hours later began suffering with an intractible hiccough 
and in addition to this there was an elevation of temperature and pulse, a 
slight icterus of the skin, and general abdominal distention. On the fourth 
day the stitches were removed from the wound and the deep tissues found 
to be gangrenous, the process extending upward and inward between the 
fat and the fascia, which was opened freely. However, the gangrene con- 
tinued to spread in this plane, until the whole of the abdominal wall was 
involved. The patient died on the fourteenth day following operation. 

Case ut. D. K., white, male, aged fifty-seven, was admitted to the 
hospital March 7, 1924 with a history of having been sick a week with fever 
and rigors, and pain localized over the gall-bladder region. He had always 
been healthy. A diagnosis of acute cholecystitis was made and operation 
performed upon the morning of his admission. The gall bladder was found 
to be acutely inflamed and deeply placed, pus and stones were evacuated, 
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the gall bladder drained with a rubber tube, a cigarette drain placed in 
Morison’s pouch, and the wound closed in layers. The patient stood the 
operation well. However, for the first four days there were toxemic symp- 
toms of a mild character: slight hiccough, drowsiness, flushed cheeks, moist 
skin, some elevation of temperature, and an acceleration of the pulse, all 
of which were attributed to the original condition. On the fourth day, on 
account of the patient complaining of pain in the outer side of the wound, 
two stitches were removed and the wound explored. Upon their removal 
the deeper tissues next to the fascia were found to be a greenish black and 
gangrenous with bubbles of gas present. The wound was opened throughout 
its whole extent and under a local anesthetic the diseased process followed 
outward and backward for a distance of 9 inches. The flaps were elevated 
above and below as far as the discoloration extended and the wound 
packed with gauze. No dressings were applied, adhesive plaster was applied 
across the abdomen to support the wound, and a tent with an electric light 
placed over the patient. ; 

The gangrenous process spread until it mvolved the whole of the 
original wound to its full depths. Ultimately the patient made a good 
recovery, except for a large ventral hernia which was repaired. 

Case tv. E. F., white, male, aged forty-two, was admitted to the 
hospital October 17, 1926 suffering from a recurrent attack of gallstone 
colic. He was operated upon October 18 and the appendix and gall bladder 
removed. 

Three days following operation the patient had a rise of temperature to 
102°F., pulse 110. Upon inspection the wound was found to be swollen and 
inflamed. The wound was opened and the tissues next to the fascia found 
to be edematous and a yellowish green in color. This discoloration was 
followed outward by an incision extending within 4 inches of the midline 
posteriorly. The condition continued to spread however, until it involved 
practically the whole of the abdominal wall and the patient died on Novem- 
ber 11, twenty-three days following operation. 

Case v. T. J. S., white, aged fifty-two, male, was admitted to the 
hospital September 24, 1927, and operated upon the same day for an 
acute intestinal obstruction. 

The obstruction, which was found to be due to a band of adhesions about 
'4 inch in width was released, and an enterostomy tube was placed in the 
proximal end of the gut and brought out through a stab wound in the 
abdomen. The abdomen was closed without drainage except for prophy- 
lactic strips of rubber tissue between the stitches in the skin. On September 
25 he had an elevation of temperature, and the wound upon being opened 
disclosed the fact that the deeper tissues were gangrenous with the presence 
of sanguinous fluid and some gas. The infection had spread subcutaneously 
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toward the left side of the abdomen which was laid open so as to expose 
it to the air. The patient died on October 5 from suppression of urine, the 
gangrenous process having never been controlled. 

Casevi. J. N.R., white, male, aged twenty-two, was admitted to the 
hospital on July 29, 1930 with a diagnosis of acute gangrenous appendicitis. 
He was operated upon immediately, one large Penrose drain being placed 
down to the stump of the appendix, the peritoneum being sutured and the 
internal oblique and transversalis being approximated with two sutures. 
The wound was flushed with ether and packed with gauze saturated with a 
2 per cent aqueous solution of mercurochrome. 

Until August 2, four days after operation, his condition was good with 
normal temperature and pulse of 80. On August 3, his temperature suddenly 
rose to 104°F. The sutures were removed from the internal oblique muscle 
and the gangrenous area exposed. His pulse increased in rapidity, and 
his temperature remained high. An icteroid discoloration of the conjunctiva 
developed, the general appearance being that of a severe toxemia. It was 
then thought, while there were no external evidences of it, that the infection 
had spread posteriorly. An incision was made 2 inches from the costo- 
vertebral angle and gangrenous tissue encountered beneath the transver- 
salis muscle. The incision was extended forward until it united with the 
original appendicial wound, and the whole packed with gauze, which was 
removed as soon as the oozing was controlled. The wound was left open 
without dressings and a tent with a 32 candle power light placed over the 
patient. This patient was given gas gangrene serum therapeutically. From 
this time on there was an uninterrupted convalescence with no post- 
operative hernia. 

Casevu. W.H.S., male, white, aged forty-nine, was admitted to the 
hospital November 7, 1930 with an acute appendicitis. The appendix was 
removed, one Penrose tube inserted down to the stump and the abdominal 
wall closed in layers down to the tube. 

On November 20, symptoms of intestinal obstruction developed, and 
an enterostomy was done on the left side of the abdomen, the tube being 
brought out through a stab wound. The opening in the abdomen was closed 
with one Penrose drain. The patient had a rather stormy time with tem- 
perature ranging from 101° to 102°F., and on November 29 the wound made 
in doing the enterostomy was opened to its depths and found to be gan- 
grenous. The skin was opened up until all gangrenous areas were exposed 
to the air, then placed without dressings under a tent with a light. His 
further convalescence was without untoward developments. 

Caseviu. F.G., white, male, aged seventy, was admitted to the hospital 
on June 6, 1931 with a temperature of 105°F., and a history of having been 
sick for three davs. A diagnosis of acute suppurative cholecystitis was made, 
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the gall bladder drained and stones removed the same afternoon. The 
wound was closed except for rubber drains between the stitches up to the 
cholecystostomy tube. The patient’s condition quickly improved and his 
temperature dropped to normal within a few hours. However, twenty-four 
hours later he began to develop an icteroid hue of the skin, his temperature 
rose to 103°F., pulse 130, and mental cloudiness developed. The wound was 
immediately opened with the escape of gas. The tissues were gangrenous 
throughout. The infection spread rapidly upward despite the wide opening 
up of the infected areas and the use of anti-gangrene serum, and the patient 
died on the fourth day. 

Case 1x. Mrs. M. S. K., white, aged sixty-four, admitted to the 
hospital December 12, 1931 with a history of having been sick a week. 
Onset of illness began with epigastric pain and finally became localized 
over the region of the appendix. The appendix which was removed through 
a McBurney incision was found to be ruptured and gangrenous throughout 
with a general peritonitis. Penrose drains were placed in Morison’s pouch 
and the cul-de-sac and the peritoneum closed down to the drain. The bal- 
ance of the wound was washed out with ether and packed with a 2 per cent 
aqueous solution of mercurochrome. The patient stood the operation well 
considering her age and general condition. On December 17 a pelvic abscess 
was evacuated through a wound posterior to the cervix. On December 22, 
symptoms of intestinal obstruction having developed, an enterostomy was 
done on the left side of the abdomen, the enterostomy wound being left 
open throughout its whole extent on account of the possibility of infection 
with anaerobic organisms. Notwithstanding this precaution there developed 
a spreading infection of this type between the skin and fascia which on 
December 26 was opened upward and to the left for a distance of 12 inches, 
laying open all infected areas. This patient was given anti-gangrene serum 
in large doses. She died as a result of the gangrene on December 27. 

Case x. B. B., white, male, aged forty-three, was admitted to the 
hospital December 14, 1931, with a diagnosis of acute cholecystitis and 
chronic appendicitis. The appendix was removed, stones removed from the 
gall bladder and the gall bladder drained. The wound was closed in layers 
up to the drainage tube. 

Forty-eight hours after admission the patient developed marked 
symptoms of toxemia, pulse 140, temperature 106°F. Exploration of the 
wound showed gas and greenish black necrosis of tissues. Under local 
anesthesia mattress sutures of silver wire were placed so as to prevent 
disruption, and the wound opened throughout its whole extent. All dress- 
ings were removed, the patient being placed under a tent with a light. 
Within six hours his temperature had dropped to 100°F., and from then on 
his convalescence was without any developments of consequence. The 
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patient was given full doses of anti-gangrene serum immediately upon the 
development of symptoms of infection. 

Case x1. W. Z. L., white, male, aged thirty-six, was admitted to the 
hospital July 7, 1930 with a history of having been operated upon for an 
acute cholecystitis on March 5 of the same year, since which time he had 
had an intermittent drainage from his gall-bladder wound. 

On July 9 a cholecystectomy was done, a Penrose tube being placed in 
the wound which was closed up to the drain. Within four hours the patient 
manifested severe toxemic symptoms with a pulse of 120 and temperature 
of 104°F. By 6 a.m. of the morning of the roth his temperature was 105°F., 
pulse 150. A note at that time is to the effect that the pulse was very rapid 


and of extremely poor volume. The wound was inspected by the removal of 


a stitch and no infection found. The patient was transferred to the sun 
parlor because of the possibility of pulmonary complications. The following 
morning the wound was again inspected and some crepitation found in the 
skin above it. It was opened to its depths and found to have become 
gangrenous since the examination twenty-four hours previously. The 
gangrenous areas were followed up toward the axilla, and down within 3 
inches of the crest of the ilium, full doses of anti-gangrene serum being 
given. This patient died the following day. 

Case xl. Mrs. C. L., white, aged twenty-five, was admitted to the 
hospital on July 9, 1934 with a diagnosis of acute cholecystitis. Her symp- 
toms subsided and she refused operation. On the night of the 11th there 
was an acute exacerbation with extreme pain. She was operated upon on 
the morning of the 12th, with temperature 101°F., and pulse 120. The 
gall bladder was found to be gangrenous and was resected, the mucosa 
being cauterized with carbolic acid, a pack introduced with surrounding 
rubber drains, and the peritoneum was closed up to the pack, mattress 
sutures of silver wire introduced, the wound washed with ether and packed 
with gauze saturated with a 1:1000 aqueous solution of merthiolate. Silk- 
worm gut sutures were tied loosely over the merthiolate gauze. Twenty- 
four hours later, the appearance of the wound being healthy, the pack 
was removed and the silkworm gut sutures tied. At 6 a.m. the following 
morning I was called on account of the collapse of the patient. Her pulse 
was 140 and of very poor volume, the surface of the body cold and clammy, 
temperature 102.5°F. All stitches were removed and the wound laid open. 
Although the appearance did not indicate the presence of a Welch bacillus 
infection, anti-gangrene serum was administered. However, the patient did 
not improve, her temperature ran high and on the 17th reached a height 
of 105°F. with pulse 140. Slight crepitation was felt at the upper margin 
of the wound and a 4 inch incision upward over the thorax exposed an area 
or greenish vellow discoloration over the fascia. Anti-gangrene serum was 
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continued in full doses, and the patient kept under a tent with an electric 
light. Her temperature gradually subsided to normal and ultimately she 
made a good recovery. 

(Cases IX, X, X1 and x11 are reported here for the first time. The illustra- 
tions are from a case as yet unpublished.) 


An analysis of these cases shows that there were 6 following 
operations upon the biliary tract, 3 directly following appendi- 
citis operations, and 3 following intestinal obstruction, 2 
of which were secondary to drainage appendectomies. Etiologi- 
cally it has always occurred as a complication following an 
acute intra-abdominal lesion—either an intestinal obstruction, 
a gangrenous appendix, a ruptured appendix, general peritoni- 
tis, an acute. cholecystitis, or a perforation of one of the 
hollow viscera. 

It has been shown by Jennings’ that 98 per cent of acute 
appendices harbor anaerobic organisms, particularly Welch’s 
bacillus. Practically the same results were reported by Heyd 
in 1911 from Friedrich’s Clinic in an extensive investigation of 
the intestinal flora. Seventeen varieties of anaerobes were 
isolated, and he concluded that anaerobic bacteria were 
present in 100 out of 102 cases studied, and that they were 
present In greater profusion than aerobes in all stages of 
appendicitis and peritonitis, and attributed to them the entire 
causation of gangrene and of toxemia. He found that the 
Perfringen’s group—Bacillus welchii, outstripped all others 
in rapidity of growth. 

Jennings also states that in milder cases of wound infection 
following such lesions that the Welch bacillus can be regularly 
recovered by proper anaerobic methods. 

In a number of cases reported today a pure staphylococcus 
was found, while in several the Welch bacillus was present in 
pure culture. Clinically the symptoms were those of an 
anaerobic infection and toxemia, and I have considered that 
the reason for anaerobic organism not being found in some was 
due more to improper methods of culturing than to their 
absence. 
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Williams!’ in 1926 studied the cause of toxemias of intestinal 
obstruction and found that practically all cases of lower intes- 
tinal obstruction had a very virulent and rapid growth of 
Welch’s bacillus. He contended that the normal habitat of 
this organism was in the lower ileum, because the contents 
of the upper part of the small bowel and colon were acid and 
inhibited its growth; but that in obstruction developing below 
the ileocecal valve ultimately the results were the same as 
would be the case in an obstruction of the small bowel. 

Experiments on liver autolysis in the living by Ellis 
and Dragstedt,'® and Andrews and Hrdina™ furnish a very 
conclusive explanation of the reason for the rapid development 
and overwhelming toxemia found in those cases associated with 
acute infections of the gall bladder, in that it is essential that 
there be present a substance or culture medium capable of 
furnishing material for rapid proliferation of the parasites 
and the formation of toxins which in their turn are necessary 
for the further growth of the bacteria. In their experiments 
liver was the medium through which this was accomplished. 
In contaminated wounds the traumatized muscles and tissues, 
and wound exudates, in conjunction with the closed wound 
form an ideal incubator and culture medium for the growth 
of anaerobic organisms. The relative immunity and well- 
known ability of the peritoneum to overcome this type of 
infection is probably due more to the lack of a suitable pabulum 
for the development of toxins than to any other one cause. 
Also one cannot but feel that their findings in these experi- 
ments upon liver autolysis in the living have a clinical applica- 
tion when taken in conjunction with the frequent development 
of gangrene of the abdominal wall associated with operations 
upon the acutely inflamed gall bladder. 

Six of the cases reported today followed operations upon the 
biliary tract; 3 of these patients died, and there were 2 other 
deaths in our gall-bladder operations which I have since 
been convinced were due to an unrecognized anaerobic 
infection. 
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Since 1920 we have done 490 operations upon the biliary 
tract with a total of 8 deaths. Three of these deaths were due 
directly to an infection of this character, and two others in 
the light of subsequent experience we are convinced were due 
to unrecognized cases of the same condition. 

Gordon Heyd* in 1931 presented a paper before the Surgical 
Section of the American Medical Association in which he gave 
three classifications of liver deaths. The symptoms associated 
with Type 1, the most frequent, closely resembled this type of 
infection. 

We have had 6 of these cases following operation upon the 
biliary tract, 4 of which had extremely early prostration and in 
which the wound was immediately opened and a gangrenous 
type of infection found. We cannot but believe, in view of 
our clinical experience, that a large proportion of deaths 
ascribed to liver shock and hepatic insufficiency, are really 
due in large measure to acute infections of the abdominal wall 
with an anaerobic organism. Particularly is this so if there 
has been any trauma to the liver bed with the death of liver 
tissue which acts as a direct stimulant to the growth of Welch’s 
bacillus. 

The symptoms are always those of severe toxemia, but 
the period of onset varies, the most fulminating usually mani- 
festing itself within the first few hours following operation 
by rapid pulse, lowered blood pressure, high fever, high blood 
count and extreme prostration. Sometimes there is a delay in 
the onset of symptoms. Whether this is due to the resistance 
of the patient, the difference in the degree of virulence of the 
organism or other causes I cannot say; however, when the 
symptoms do appear they are always those of a severe, not to 
say overwhelming toxemia. 

The wound often has a perfectly healthy appearance from 
the surface and in no way suggests the pathological changes 
present in the deeper tissues, or very early one may sometimes 
elicit crepitus beneath the adjacent skin. Upon removing the 
sutures there is found necrosis of fascia and muscle with the 


i 


402 H. A. GAMBLE 


presence of bubbles of gas. The infection spreads in the fascial 
planes usually between the skin and the fascia, and in such 
cases there will be found a greenish yellow discoloration 
throughout Its course. 

The treatment that has given us the best results con- 
sists in opening the original wound entirely down to the 
peritoneum, combined with a free incision of the skin along 
the subcutaneous spread of the infection until healthy tissue 
is reached, the flaps being freely raised on each side until all 
of the infected area is exposed to the air. The wounds are not 
dressed but are left open under a tent, with a light. Anti- 
gangrene serum has been administered in full doses with, in 
at least 2 cases, beneficial results. In addition blood trans- 
fusions are given, and the continuous intravenous glucose 
drip has been administered to all patients. 

Prevention is better than treatment. The cause funda- 
mentally is the closure of a wound infected with anaerobic 
organisms so that an excellent incubator is provided with a 
suitable culture medium for the development and growth of 
these organisms under the most favorable conditions. In 
closing these potentially infected wounds one disregards one 
of the basic principles of surgery. No where else in the body 
would one consider closing or partially closing a wound which 
had been bathed in pus or contaminated material loaded down 
with virulent organisms. 

We now, in all cases of peritonitis, ruptured appendix, 
appendicial abscess, intestinal obstruction, perforations of 
the hollow viscera and acute infections of the gall bladder, 
after attending to whatever pathology is present, and inserting 
drains where indicated, suture the peritoneum down to the 
drains, as we have always found the peritoneal cavity amply 
able to protect itself, wash the wound with ether, insert 
mattress sutures of silver wire to prevent disruption, then 
flush the wound with a 1:1000 aqueous solution of merthiolate. 
The wound is then packed with gauze saturated with a 1:1000 
aqueous solution of merthiolate, and silkworm gut sutures, 
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which have been previously introduced, tied over it with a 
bow knot. We have in some cases left the wound open without 
packing it, but prefer to follow this procedure for four reasons: 
First, it gives stability to the abdominal wall, so that in case 
of post-anesthetic strain there is no danger of disruption. 
Second, we believe it promotes a free retrograde flow of 
lymph, third, it promotes the walling off of the wound by 
Nature’s natural defensive methods, and fourth, the germicidal 
solution acts to inhibit the growth of bacteria. 

At the end of twenty-four hours the pack is changed under 
aseptic precautions, and at the end of forty-eight hours it is 
removed permanently, and the wound left open without 
dressings under a tent provided with a 32 candle power 
electric light. 

For the first twenty-four hours the patient is placed in 
the position that will best favor drainage, usually upon the 
abdomen. All seriously ill patients are given glucose, a 5 per 
cent solution in buffer salts subcutaneously while upon the 
operating table, and a 10 per cent solution Is given continuously 
| 30-200 c.c. per hour intravenously as long as may be indicated 
to overcome dehydration, stimulate excretion, and furnish 
nourishment while the digestive processes are held in abeyance. 
A prophylactic dose of combined anti-tetanic and Perfringen’s 
serum is given routinely at the completion of the operation. 
Personally I have been employing this method except the 
use of the serum since 1924 and in no case in which it was used 
has a case of spreading gangrene developed. Often the surface 
of the wound assumes a dark gray or black discoloration from 
superficial necrosis which clears up spontaneously with no 
systemic effects. 

There have been other advantages accruing from this form 
of treatment, notably the lessening of postoperative pulmonary 
complications which are very rarely seen in such cases, whereas 
formerly they were one of the most frequent complications. 

There are two objections which can be raised; these, how- 
ever, are insignificant when compared with the benefits to be 
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derived. The first is the longer period of hospitalization, 
which has varied from twenty-one to thirty-five days, and the 
second is the possibility of the development of postoperative 
hernias. The latter have been comparatively few considering 
the number of cases in which the method was employed. 

It is our Intention, in this communication, to show that 
gangrenous Infections of the abdominal wall play an important 
role in the mortality rate from operations for acute intra- 
abdominal conditions; that they are particularly prone to 
develop in surgery of the biliary tract, and that the condition 
is preventable. 

From January, 1920 to January 1, 1925 there were treated 
by us 137 drainage cases of appendicitis with the development 
of 3 cases of gangrene of the abdominal wall and 2 deaths. 
From January 1, 1925 to November 1, 1931 there were 292 
drainage cases of appendicitis, 141 being treated openly as 
described with no gangrene and no deaths; 151 cases were 
treated with drainage and partial closure of the wound with 
5 cases developing gangrene and 3 deaths. Among the 292 
drainage cases there were 82 cases of generalized peritonitis; 
all of the patients were treated in this manner, none of whom 
developed a severe wound infection and none of whom died. 

Since November 1, 1931 my brother and I have operated 
upon 446 cases of appendicitis in which there were 202 acute 
appendices without drainage, 33 with local peritonitis or 
abscess formation requiring drainage and 38 cases of general 
diffuse peritonitis from a ruptured appendix, a total of 71 
drainage cases. All of these 71 drainage cases were treated as 
described, there was no development of gangrene in the 
abdominal wall, nor were there any deaths in the whole series 
of 446 cases. 

In regard to its connection with operations upon the 
biliary tract: since January 1, 1920 we have operated upon 
the biliary tract in 490 cases. There have been g deaths, 
3 of which could be definitely ascribed to infection with 
anaerobic organisms and spreading gangrene, and as already 
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stated, 2 more we believe can justly be credited to this as the 
causative factor. Five out of 9 deaths is a large percentage for 
any one clinical entity to be responsible for. All of these cases 
developed in closed wounds, or wounds partially closed with 
drainage. Since we have adopted the method described in this 
paper there has not been a single case of gangrene in 
our gall-bladder surgery. The last 3 cases which we have 
reported here occurred as a result of partially closed wounds 
which should have been left open. 

We consider that infection of the abdominal wall with 
anaerobic organisms plays a most important part in the 
mortality rate of all acute intra-abdominal lesions, and that 
it is a preventable condition when potentially infected wounds 
are treated as outlined. 
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DISCUSSION 

Dr. Epwarp H. Ocusner, Chicago, IIl.: I wish to call attention to a 
method of treatment which we have used in 2 cases, with excellent results. 
We have seen 4 cases, 3 in our own practice and one in a government 
hospital. In the last 2 cases in my own practice I employed the following 
method: I took off all bandages, simply covering the involved area with 
some loose gauze, kept this gauze saturated with full strength peroxide of 
hydrogen day and night and permitted free access of the air by placing a 
cradle under the bed clothing. It was surprising to see how quickly the 
condition cleared up. The first patient I saw before I devised the method of 
treatment died after much suffering. In this case the skin of the entire 
abdominal wall was eaten away by the process and the patient died from 
cachexia and exhaustion. We made no detailed culture studies, only making 
the routine studies, but I am firmly convinced that these are anaerobic 
and that hydrogen peroxide is a very reliable method of treatment. All of 
these cases followed operations for appendicitis. The patients were not very 
ill with appendicitis and yet in each case a small quantity of pus was 
evacuated at the time of the operation. Each case was drained and about 
a week after the operation the skin became undermined, which process 
continued until we applied the hydrogen peroxide treatment. 

Dr. Rate G. Caroruers, Cincinnati, O.: I wish to report a case 
which occurred ‘when I was house surgeon in 1919. The patient was a 
woman, large and fat and quite dirty, suffering with an obstructed but not 
strangulated hernia. On the fourth day following the operation, she devel- 
oped a considerable quantity of sugar in the urine and a violent case of 
gas gangrene of the abdominal wall. She died the same day in spite of all 
we could do. 


SHOTGUN WOUNDS OF THE ABDOMEN 
WITH REPORT OF EXPERIMENTAL WORK 


Byrp CHARLEs WILLIS, M.D., F.A.C.S. 
ROCKY MOUNT, N. C. 


N a paper presented before this Society in 1931 on “ Pene- 
trating Gunshot Wounds of the Abdomen”’ particular 
attention was called to the non-operative, expectant 

treatment of shotgun wounds. Since then we have had a few 
more cases supporting the treatment outlined. 

Having found in the literature no authority for this and 
no account of research on which to base the views expressed, 
I decided to undertake some experimental work. 

It might be well first to review the mechanics of shotgun 
wounds. At any range the pattern is modified by length of 
barrel and by its choked or open state. The longer the barrel 
and the more choked the bore, the more concentrated is the 
pattern made by a given load. Unless the muzzle is at very 
close range, 2 feet, the load makes a ragged hole, carrying 
cloth, wads and tissue into the body and destroying everything 
in its path until its force is spent. At less than 2 feet, it makes 
a round hole, carrying in wads and shreds of clothing, and may 
explode intestine at some distance from entrance, as In one 
of our cases. Most of these victims will die within twenty-four 
hours, regardless of treatment. 

Without changes of range or load, the degree of penetration 
is determined by the size of shot and by the number of wads 
between it and powder. Another modifying factor is the 
amount of shot to quantity and quality of powder. Lead shot 
will flatten upon the object it meets and make a much more 
ragged wound than does the modern, and now almost univer- 
sally used, chilled shot, which retains its outline unless it strikes 
a hard substance and, therefore, has greater penetrating power. 
The negro and some tenant farmers commonly use a No. 6 
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shot for all kinds of game; sportsmen vary their shot to suit 
game and season. Therefore, the type of hunter should be 
learned as well as the range and type of gun. 

If the abdomen of a person whose wounds are scattered is 
opened within a few hours after receipt of injury there will 
usually be found a small amount of odorless free fluid slightly 
tinged with blood, but no contamination from the intestines 
is seen. Of course if some vessel has been punctured there will 
be moderate hemorrhage. In some cases, no doubt, severe 
hemorrhage will be present where a direct hit of some artery 
has been made. On examination of the gut, small hemorrhagic 
dots and dashes will be seen, representing perforations at 
right angles and on slant; subserous hemorrhage is sometimes 
found in the bowel wall, and frank hemorrhage in the mesen- 
tery. It is remarkable that there is not more hemorrhage in the 
great majority of cases. The hemorrhage in the mesentery, 
unless preceding from some wound of the aorta or of other 
large artery, will take care of itself. 

Bunch calls attention to the fact that on injury of the bowel, 
there is temporary paresis. 

One pistol bullet may make ten or twelve perforations of 
the small bowel; if many bird shot enter the abdomen and 
penetrate the intestines these perforations may be legion. 
Since the intestines with small wounds unlike bullet wounds 
show no pouching of mucosa, there is danger of milking the 
germs through them and inducing peritonitis by handling. 
One cannot find every perforation without doing serious 
damage while looking for them. 

Bunch described one of these cases on whom he had closed 
over 100 holes and finally had to leave others. This patient, 
he states, was in good condition before operation but died of 
shock three hours after completion. 

To those who are interested | recommend Bunch’s! article 
on shotgun wounds, the only one I have been able to find. 
His description of the perforations in the Intestines and 
mesentery is classical and has aided in formulating my plan 
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of treatment. His experience and comment on treatment of 
his patients are very enlightening. He gives a brief history of 
> cases, 4 massively wounded and 3 scattered, with survival 
of one in each group. All of his patients were operated upon 
except one of the massively wounded who was moribund on 
admission and died tn half an hour. We agree with him on the 
general treatment, but we are opposed to any operative 
interference. 

Both Bolton? and Demara* report single cases of scattered 
shotgun wounds of the abdomen with recovery without 
operation. 

Bolton’s case was: 


A boy, aged thirteen, No. 4 shot, 20-3 ft. distant, face, thorax, and 
abdomen. Collapse of lung, pneumothorax, emphysema of chest wall and 
hemothorax, abdominal distention, rigidity, tenderness right abdomen 
with much high temperature. Rapid pulse. No attempt was made at 
operative interference for the abdominal and possible intestinal lesions, 
owing to their probable multiplicity and to associated thoracic injuries. 
After about a week, during which condition seemed almost hopeless, 
symptoms cleared and recovery followed. 


He apparently reported this case because of unusual 
recovery without operative interference. 

This report includes all shotgun wounds in the abdomen or 
involving abdominal contents (23) treated at Park View 
Hospital by Dr. E. S. Boice and myself since 1914. They are 
grouped: (1) as massive wounds made at close range, whole 
load and wads carried into the body en masse, and (2) those 
with scattered perforations by separate shot, the gun at some 
distance, usually beyond 10 feet. 

In this series there were 13 massively wounded. Nine of this 
group died, 8 of them within twenty-four hours; the other 
lived forty-eight hours. Of the 4 that lived, 2 were operated 
upon and 2 were treated expectantly. Of the 9 that died, 6 had 
some operative treatment. Three were so hopeless that nothing 
could be done. Only 2 in this class were treated expectantly 

see Cases x and x11). 
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There were 10 of the scattered type. Seven were treated 
expectantly and 6 survived. The seventh developed intestinal 
obstruction about the tenth day, when an enterostomy was 
done, and died four days later. This really was a borderline 
case, for a wad was recovered from beneath the skin, and he 
had gangrene of the left scrotum, testicle and cord (see Case 
xv). He was supposed to have been shot with No. 4’s at about 
10 feet. 

The other 3 were operated upon, 2 deliberately. One, with 
three points of entrance, survived; the second, with numerous 
shot, died twenty-five hours later of peritonitis and shock. The 
third of these 3 operative cases entered the hospital twenty-six 
hours after receipt of the wound, since her physician thought 
the abdomen had not been penetrated. As peritonitis was 
present drainage was established and an open wound in the 
cecum was closed. Drains were carried to the pelvis and up the 
right flank. She died on the sixth day. A brief history of each 


case follows: 


Case 1. February 2, 1917. J. P., negro, aged thirteen, shot at close 
range few hours previous to admission. Condition fair. Size of shot not 
stated. Load entered left abdomen, tearing ragged hole through outer wall 
of descending colon and concussion ‘‘exploded” small bowel in two places 
causing complete transverse tears. Wads and shot in left perirenal space. 
Moderate hemorrhage in cavity. Immediate operation: Debridement, 
removal of wads and masses of shot, end-to-end anastomosis of small 
bowel and Murphy button for second anastomosis, repair of colon, drainage. 
Patient dismissed well in thirty-four days. 

Case. July 30,1919. I.S., male negro, aged sixty-five. Close range, 
four hours previously. Size of shot not known. Moribund. Massive wound 
of entrance, left abdomen, evisceration of about half of small bowel. 
Operation: Resection of piece of shot bowel, anastomosis, drainage. Peri- 
tonitis. Died two days later. 

Case 1. September 6, 1923. R. G., white female, aged eleven. One- 
half hour before admission 3 No. 6 shot penetrated right half of abdomen. 

Operation: Repair of eight perforations, one in appendix. Appendectomy, 
no drainage. Discharged well seventeen days later. 

Comment: This patient would not have been operated upon under 
present treatment. 
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Case iv. February 20, 1924. D. D., male negro, aged twenty-six. 
Six and three-quarter hours earlier, whole load at close range, entered 
right lower abdomen. Profoundly shocked. Operation: Enterostomy, 
suturing of perforations, drainage. Died twenty-four hours later of shock 
and peritonitis. 

Case v. April 5, 1925. W. L., male negro, aged thirty-one. Four and 
one-half hours before, numerous small shot, at 50 yards, entered upper 
abdomen. Light shock. Expectant treatment (only). Discharged well in 
twelve days. 

Case vi. December 4, 1926. W. C., female negro, aged thirty-seven. 
One to three hours before No. 5 or 6 shot, at 10 ft. entered left upper abdo- 
men. Expectant treatment. Discharged improved five days later. 

Case vil. January 29, 1927. L. R. V., white female, aged twenty-nine. 
Three and a half hours before shot in left chest and abdomen at close 
range. Size of shot not known. Moribund; relieved of pain, died one hour 
and twenty minutes after admission. : 

Case vill. September 8, 1927. J. W., male negro, aged twenty-five. 
Four and a half hours earlier, numerous small scattered No. 6 shot in 
abdomen and chest. Moderate shock. Exploration, suturing of numerous 
perforations, drainage. Peritonitis. Died twenty-five hours later. 

Comment: This patient probably would have survived without operation. 

Case 1x. March 7, 1929. J. W., male negro, aged twenty-two. One 
hour earlier, shot in right flank. Wads in wound. Condition very good. 
Discharged well in thirty-five days. 

Findings: Ragged wound about 1 X 3 inches just about crest of ilium 
on right side involving all tissues down through outer layers of muscle. 
Bone not involved. Two wads and a number of shot in wound. Extra- 
peritoneal tissues infiltrated with blood but apparently only two or three 
shot had penetrated peritoneal cavity. 

Operation: Abdomen first explored through 3 inch right rectus incision 
opposite umbilicus. One shot removed from wall of ascending colon and 
hole in colon repaired with catgut. Small intestines, transverse colon, 
stomach and liver then explored with negative results except for one hole 
in liver. Penrose drains, two along outer side of cecum and under surface of 
liver. After rectus incision closed, wads and shot removed from flank 
wound. Traumaticized tissues excised. Muscles partially closed with 
interrupted cat gut. Skin closed loosely with silkworm gut. Drained. 

Case x. December 28, 1930. M. M., aged twenty-three years, male, 
single, colored. (No. 20,763). One-half hour before admission, was shot 
obliquely in right trunk in nipple-line by shotgun (No. 6 bird-shot) at 
range of 3 yards; then walked about 500 yards to friend’s home. Patient 
in moderate shock. No gastrointestinal symptoms. General condition but 
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Fic. 1. Case x. Gross wound. 


Fic. 2. Case x. Anteroposterior x-ray plate. 
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fair. Wound of entrance (densely peppered) 11 cm. in diameter, located 
12 cm. below nipple and in nipple-line, involving liver and intestines. 
Abdomen definitely rigid; no ribs fractured. Wound cleansed and dressed 


Fic. 3. Case x. Lateral x-ray plate showing numerous shot in abdominal cavity. 


surgically. Patient immediately put to bed, postural drainage. No bowel 
evacuation recorded for first ten days. (Wassermann: 3 plus.) Expectant 
treatment, recovered. (See Figs. 1-3, and Fluid Chart.) 

Case xt. November 26, 1932. J. A., white male, aged forty-three. 
Two hours earlier, received part of a load of small shot in left back, numer- 
ous scattered shot in left upper abdomen and left chest. Stereoscopic 
\-ray pictures show shot in upper abdomen. Distance about 50 feet. 
Treated expectantly. Discharged twelve days later well. (See Fig. 4.) 

Case xu. July 24, 1933. M. T., white male, aged thirty-eight. About 
two hours earlier, shot with sawed off shotgun at 10 or 15 feet distance, 
size of shot not known. Moderate shock. Numerous perforations of abdomen. 

Operative Findings: Large amount of free blood and clots, especially 
in pelvis. No bowel contents seen. Few small bleeding points in omentum. 
Good deal of retroperitoneal hematoma and oozing from holes in mesentery. 
Few scattered perforations of small gut. Numerous perforations of cecum, 
no large hole, nothing large enough to repair. Cecum and ascending colon 
both have well developed mesentery and lay well in toward midline. 
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Friurp Cuart (CASE xX 


M. M. (No. 20,763) 


Day of | Intravenous | Hypoclysis 


Notes 
Disease | Fluids N. Saline 
Bs | None 500 C.c. Absolute bed rest; nothing by mouth, nothing by 
bowel. Morphia, q.s. Local hot wet dressings; 
| 
postural drainage. 1500 u. tetanus antitoxin; 
10 C.c. gas gangrene antitoxin 
2. | None 2100 C.c. Strict bed rest; nothing by mouth; nothing by 
bowel. Sedation (opiates) q.s. Local hot wet 
dressings; postural drainage from wound 
None 2000 C.c. As above 
4. None 1525 c.c. As above 
5. | None 2325.0. As above 
6. | None 700 C.c. As above 
>. |700 cc. 7% | 1250 c.c. Strict bed rest. Postural drainage; hot wet dress- 
glucose in N. ings. Sedation (opiates) q.s. Nothing by bowel. 
saline w. I. Frequent by small quantities water by mouth: 
240 C.C. 
8. | 700 c.c. 7%} None | As above. 
glucose in N. | Water by mouth, total: 480 c.c. 


| saline w. I 


| 700 c.c. 7% | None As above. 


| glucose in N. Water by mouth, total: 1050 c.c. 


| 


saline w. I 


As above. 


Water by mouth, total: 975 c.c. 


10. | None None 
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Ileum extruded toward right as it left cecum. Wads found loose lying just 


internal to ascending colon. 
Operation: Right rectus incision. Excision of traumatized abdominal 


Fic. 4. Case x1. Gross picture of back. Stereoscopic plates showed shot in abdomen. 


wall tissue. Removal of blood with suction. Manual removal of clots and 
wads. Worst traumatized area of cecum sutured over with fold of peri- 
toneum. Drains: two Penrose suprapubic pelvic and 2 Penrose stab right 
flank. Died twenty-four hours later of shock and early peritonitis. 

Case xu. October 10, 1933, W. J. J., male negro, aged sixteen. 
Expectant treatment. Discharged well after sixty-five days. Six hours 
before admission, was shot in right hip by shotgun at range of 2 inches 
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Fic. 6. Fic. 7. 


Fic. 6. Case xin. Anteroposterior x-ray (stereoscopic) showing shot in abdomen. 


Fic. 7. Case xi. Lateral plate showing shot in abdomen. 
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CuHart (Case x11) 


W. J. J. (No. 27,579) 
Day of | Intravenous | Hypoclysis, 
Disease Fluids N. Saline 
bs 1000 c.c. 10% | 3875 ¢.c. 10 c.c. Gas gangrene antitoxin; 1500 u. tetanus 
glucose in antitoxin. Nothing by mouth. 
Ringer’s w. I | Oral hygiene; sedation (opiates) q.s. 
2. 1000 c.c. 10% | 4525 ¢.c. | Nothing by mouth. 
glucose in| Oral hygiene; sedation (opiates) q.-s. 
Ringer’s w. | | 
3. None 4350 C.c. 30 c.c. Water by mouth. 
Oral hygiene; sedation q.s. 
4- 1000 ¢.c. 10% | 4250 c.c. | Nothing by mouth. 
glucose in Oral hygiene; sedation, 
Ringer’s w. I 
; None 2875 c.c. Nothing by mouth. 
Oral hygiene; sedation, q.s. 
6 1000 c.c. 10% | 2250 c.c. Nothing by mouth. 
glucose in| Oral hygiene; sedation, q.s. 
Ringer’s w. I 
J None 2400 C.c. Nothing by mouth. 
Oral hygiene, sedation, q.s. 
5. 1000 c.c. 10% | 3600 c.c. 10 c.c. gas gangrene antitoxin. 
glucose in| O. J. w. sugar & water by mouth: 750 c.c. 
Ringer’s w. I Oral hygiene; sedation, when needed. 
9. None | 2150 c.c. O. J. w. sugar & water by mouth: 960 c.c. 
Oral hygiene; sedation, when needed. 
10 None 450 C.c. O. J. w. sugar, egg albumin, fig juice, water: 
2280 c.c. 


Oral care and sedation as required. 
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(No. 6 bird-shot). Patient in extreme shock. Board-like rigidity of abdomen. 
Wound of entrance 3 cm. in diameter, 10 cm. deep, surrounded by 1 cm. 
margin of black powder burn; iliac crest penetrated and splintered. Wound 


> 


Fic. 8. Case xv. Gross picture showing gangrene of scrotum and perforations of abdom- 
inal wall with No. 4 shot. 


Fic. 9. Case xvi. Gross picture of shotgun wound of abdomen. 


pointed into abdominal cavity. Digital exploration negative for wads: 
bits of clothing removed; wound dressed surgically. Condition apparently 
hopeless. (Figs. 5-7, and Fluid Chart.) 

Case xiv. November 30, 1933. L. I., male negro, aged thirty-six. 
One hour before, No. 6 shot, at 35 ft., entered left abdomen, four holes. 
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X-ray report: “two or more shot in abdominal cavity on left side.”” Wasser- 
mann ++++. Expectant treatment. Discharged well in nine days. 
Case xv. April 17, 1934. R.L. D., white male, aged fifteen. About 


Fic. 10. Fic. 11. 
Fic. 10. Case xvi. Anteroposterior plate of shot in abdomen. 
Fic. 11. Case xvi. Lateral x-ray plate showing shot having passed through abdomen 
into back. 


one and a half hours before, at about 11 ft., received greater part of load 
No. 4 shot in lower abdomen, genitalia and left groin. Wads found in lower 
abdominal wall. Marked shock, blood in urine. Expectant treatment. 
Gangrene of left scrotum and testis during first ten days, then intestinal 
obstruction. Simple enterostomy. Died six days later. Autopsy showed 
numerous perforations of small bowel, some closed, one large open hole 
4 cm. below enterostomy opening. Death due to peritonitis and obstruc- 
tion. (Fig. 8.) 

Case xvi. January 27, 1934. N. L. M., aged five, white female, ad- 
mitted five hours after being shot in the abdomen, left forearm and chest 
with No. 6 shot at about 20 yards. No primary shock. No gastrointestinal 
symptoms. On admission: moderate distention and marked rigidity of 
abdomen. General condition favorable. Passed blood in urine and feces, 
later one shot found in feces. Expectant treatment. Discharged ten days 
well. (Figs. g-11, and Fluid Chart.) 

Case xvi. May 26, 1923. W. P., male negro. Admitted to operating 
room. Received in upper abdomen, whole load at close range. Profoundly 
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Frurp Cuarrt (CASE xvi) 


N. L. M. (No. 28,116 


Day 
of 


Disease 


6. 


10. 


Intra- 
venous 
Fluids 


None 


None 


None 


None 


None 


None 
None 


None 


None 


Subcutaneous 


Notes Stools 
Fluids 
1225 cc. N.| Absolute bed rest; nothing by mouth; oral oO 
saline w. 3°% | hygiene. Morphia, q.s.; 1500 u. tetanus 
glucose antitoxin. 5 ¢.c. gas gangrene antitoxin, 
adrenalin min. v 
1045 c.c. Ring- | Absolute bed rest; nothing by mouth; oral Oo 
er’s w. hygiene. Sedation (morphia) q.s. 
glucose 
1300 c.c. Ring- | Same 1 
er’s w. 256% 
glucose 
1375 c.c. Ring- | Same I 
er’s w. 216% 
glucose 
zoo c.c. Ring- | Same Oo 
er’s w. 26% 
glucose 
None Absolute bed rest; oral hygiene; sedation I 
when nec. Orange & lemon juice with sugar 
and water by mouth, total of 570 c.c. 
None As above. I 
O. J. & L. J. with sugar and water: 780 c.c. 
None As above. 2 
O. J. & L. J. with sugar & water: 1650 c.c. 
None As above. Oo 
O. J. & L. J. with sugar & water: 1080 c.c. 
None As above. 


O. J. & L. J. with sugar and water: 780 c.c. 
Restricted soft diet 
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shocked, moribund. Intestines and stomach repair through huge wound 
without anesthetic. Died few minutes after completion of operation. 
Case xvul. May 17, 1930. R. L. E., aged thirty-five, male negro. 


Fic. 12. Case xxui. Gross wound of abdomen. 


Received in abdomen whole load at close range. Moribund on arrival at 
hospital after drive of 35 miles. Died shortly after admission. 

Case xtx. December 7, 1930. L. E. K., white male, aged sixteen. 
One hour before admission received load of bird-shot at close range in right 
upper abdomen, passing into right lobe of liver. Condition remarkably good 
but hopelessly wounded. Wads, and numerous shot removed from liver, 
wound packed and given transfusion. Died twenty-four hours later. 

Case xx. December 18, 1932. H. J. B., negro male, aged twenty-two. 
Shot at close range. Had massive wound in abdomen. Died less than 
twenty-four hours of hemorrhage and shock. Hopeless case. 

Case xxi. October 28, 1928. D. L. P., negro female, aged ten. Shot 
twenty-six hours before admission. Delay due to physician thinking 
abdomen had not been penetrated. Six or eight No. 4 shot could have 
entered abdomen on right side. Patient evidently shot from right side as 
shot holes reached from lower border of right chest to upper half of right 
thigh. Seriously ill with peritonitis when seen. Operated upon to establish 
drainage, one hole in cecum closed, drains to pelvis and right lumbar 
region. Died sixth hospital day. 

Autopsy showed peritonitis and small abscess, no other perforations 
found. 

Comment: Patient might have lived had condition been recognized 
earlier and proper treatment instituted. 

Case xxu. November 29, 1928. R. F., negro male, aged twenty-two. 
Shot at close range, massive wound, of lower border of right chest appar- 
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ently involving lungs, liver, kidney and intestines. Hopeless case. Died 
six hours later. No operation or autopsy. 
CasE xxl. September 19, 1931. D. M. G., female negro, single, 


Fic. 13. Case xxu. Anteroposterior x-ray plate. 


aged fifteen. Shot with shotgun three hours ago, about 12 feet from muzzle 
of single barrel 12 gauge, No. 6 shot in the abdomen, chest, left forearm, 
and right thigh while sitting on bed. Practically all load in skin over right 
side of abdomen. Non-operative treatment. Temperature on admission 
101°F., pulse 100, respirations 20. Gradual decline of temperature, reaching 
normal on the eighth day. X-ray report: numerous shot in the abdominal 
wall, a few of which seemed to have penetrated the intestines. Discharged 
well October 14, 1931. (Figs. 12 and 13.) 
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TREATMENT 


This treatment is rarely to be used for the massively 
wounded, but it is urged for scattered abdominal wounds. 
Briefly, it is as follows: All points of entrance to be surgically 
cleaned and properly dressed. Prophylactic doses of anti- 
tetanic and perfringens serum, absolute rest in bed, sufficient 
opiate to depress respiration to 12 or 14 per minute, nothing 
by mouth, phleboclysis of dextrose 1000 cc., 5 per cent t.i.d., 
or Herndon’s continuous phleboclysis, repeating anti-tetanic 
on fifth day and continuing oral starvation six or ten days, 
depending upon condition of patient and size of shot. Should 
more fluid be desirable, hypodermoclysis or intravenous 
injection can be used. None of the surviving cases developed 
a serious hemorrhage or abscess, but they may occur; therefore, 
the patient should be carefully watched and abdomen ex- 
amined from time to time. Enemas should not be given since 
fluid may be forced through perforations. 

The treatment of massive wounds must largely remain an 
immediate surgical procedure since in this type large holes 
are torn in the bowel, sometimes with complete severance, to 
say nothing of wads and clothing which may be present. After 
operation these cases may be treated along the same lines 
as those with scattered wounds. 

Under great handicap, experimental work on dogs was done 
at Wake Forest Medical School,* 50 miles away, and with 
only 25 animals. 

Since its primary object was to prove that intestinal perfora- 
tions by small bird-shot are not necessarily fatal, distance was 
calculated for only that type of wound primarily considered 
in this paper. Morphine and amytal were used to anesthetize 
all except 6 that had ether. Each dog was placed in a box with 
a paper-covered hole made to expose a limited area of abdomen 
and show how many shot entered the belly. A second paper 


* I wish to express my appreciation to Dr. C. C. Carpenter and the students for their 
kindness and interest. 
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beyond dog and opposite hole showed that the shot passed 
entirely through only a few dogs. 

A 410 shotgun was used with No. 6 chilled shot at a range 
of from 35-55 ft. The paper and, therefore, the bodies, were 
perforated by from 2-10 shot per load, an average of 6. 

Four died within a few or twenty-four hours of hemorrhage, 
shock or anesthesia, though the hemorrhage was moderate in 
some. Autopsy showed numerous perforations of intestines and 
important blood vessels, but only two had actual soiling by feces. 

Eight deaths from peritonitis occurred by the fourth day 
and were confirmed by autopsy. Some of these might have 
been saved with veterinary aid. 

Thirteen dogs survived three weeks or more, except one 
escaped on the fifth day, 2 more escaped on the eighth day, 
and 2 in apparent good health at the end of three weeks were 
given away. At that time the other survivors were killed 
with cyanide and autopsied. 

Autopsies of these showed fresh adhesions and healed scars, 
evidence of perforation of intestine, in all except the abdomens 
of 2 which were free of adhesions. 

We hope to continue these experiments, realizing that the 
number of dogs has been too small for definite conclusions. 

In a personal communication from Dr. Mann, Mayo Clinic, 
he states that 12 or 15 dogs a week, accidentally shot, show 
at autopsy small shot in abdominal cavities. He believes that 
many of them must have had perforations of abdominal viscera. 

From experimental and clinical experience, I am firmly 
convinced that these people with scattered shotgun wounds 
should rarely be operated upon, and then only for drainage 
of abscess or in the hope of controlling the active hemorrhage. 
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DISCUSSION 
Dr. JAMes M. Mason, Birmingham, Ala.: It has been interesting to 
watch the development of medical thought and surgical activity concerning 
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the treatment of gunshot and other penetrating wounds of the abdomen. 
In his experimental work, Dr. Willis has made a distinct advance in the 
understanding of the problems involved. Dr. Willis has the distinction, 
so far as my reading goes, of having the lowest mortality rate, in a large 
series of abdominal gunshot wounds, of any one who has reported his 
results, namely, 63 cases with 35 per cent mortality. 

In wounds from a shotgun, with many small missiles scattered over a 
large area, each case must be considered individually, and, as he suggests, 
with a leaning toward the conservative side. Maintenance of fluid balance, 
and the replacement of blood by transfusion must never be omitted; and of 
particular interest is the use of stereoscopic x-ray pictures of the abdomen 
and chest. The absolute accuracy with which one may locate each retained 
shot by means of the stereoscopic plate is remarkable. A short time ago 
I had such a case where the question of operative or non-operative treat- 
ment was decided by a study of the stereoscopic plates. The patient 
received a load of bird-shot in the posterior aspect of the body over the 
lower ribs and upper part of the loin. He had fever, rapid pulse, and marked 
abdominal rigidity. Intestinal perforations were suspected, but the stereo- 
scopic plates showed that many of the shot were in the lower part of the 
lung and that others had penetrated the liver, but that none had entered 
the peritoneal cavity. He recovered without operation. I do not like to 
hear a surgeon say, “‘the x-ray man reported.” I think the surgeon should 
pass on these things himself. _ 

Dr. Georce H. Buncn, Columbia, S. C.: Dr. Willis’s work on wounds 
made by scattered small shot is new. I feel that his recommendations are 
sound and believe most of these people if left alone will recover under the 
treatment that he has outlined. However, there are many shot that pene- 
trate the gut and we never know what any individual shot is going to do. 
If one shot hits the bowel longitudinally it may make a slit in the bowel, 
perhaps an inch long. They do not all hit the bowel transversely and that 
is the danger of leaving these abdomens unexplored. In one case Dr. Willis 
showed, there was a fecal fistula although the patient had not been operated 
upon at all. I think in that case he was taking a great big chance, and 
I believe the better practice is to explore and treat the gut injury as we 
find it. Certainly the small individual perforations should be left alone, 
unsutured., 

Dr. JoHn W. Price, Jr., Louisville, Ky.: My experience with shotgun 
wounds is quite limited but, on the other hand, my experience with machine 
gun wounds is quite extensive as is that of many of the men here. I think 
these gunshot wounds can be classified in three groups: Those cases in 
w hich the patient will die with or without operation; those that will get 
well with or without operation, and those which are on the borderline and 
if treated expectantly will die, but many recover if operated. I think on 
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the whole results will vary according to the ability of the surgeon to decide 
when to operate. If these patients are permitted to have expectant treat- 
ment during the first twenty-four or forty-eight hours, or as long as they 
are holding their own, I think we can withhold operation with advantage. 
On the other hand, if there is a wound in the bladder I would like to close 
that bladder wound. If the patient is in such shock that it is thought 
possible that he may have such a slit in the bowel as Dr. Bunch described 
there will be signs of that condition within twenty-four hours and you may 
save the patient by operating at that time. But all of these patients are 
individuals and their lives depend upon the surgeon in charge. No set rule 
will cover them all. 

Dr. Donne LL B. Coss, Goldsboro, N. C.: In connection with the ideas 
just expressed by Dr. Willis I have one case I would like to present, in 
order that it might be added to the others similarly treated and previously 
reported, and thus perhaps aid in evaluating such a course of management. 

After hearing Dr. Willis address this Association at White Sulphur in 
1931 on “Penetrating wounds of the Abdomen,” a patient came under 
my care presenting all of the prerequisites. 

A young negro man was admitted to the hospital at night with his 
belly full of holes. As a result of his clandestine activities a friend had 
presented him with a load of No. 6 bird-shot from a distance of about 
20 feet. All of the shot did not take effect but he did have 15 or 20 per- 
forations. He was in moderate shock, his temperature was 98°F. pulse 110 
and respirations 28. There was diffuse and pronounced abdominal rigidity. 

Now from my experience and high mortality on the “Southern firing 
line” with these penetrating wounds of the abdomen, I welcomed some 
course of action other than the time-consuming and shocking operation of 
hopelessly looking for and closing these innumerable perforations. 

Apparently this man had had a moderate intra-abdominal hemorrhage 
but it did not seem to be progressing. He was, therefore, placed in a state 
of physiological rest. The head of the bed was elevated, morphine was 
given, nothing was allowed by mouth or bowel, continuous subcutaneous 
saline was started and he received anti-tetanic serum. 

Under this course of treatment he progressed satisfactorily and was 
discharged on the fourteenth day. His highest temperature was 102°F. 
and fastest pulse rate 120. The abdominal rigidity and tenderness lasted 
for six days. 

Films taken about one year later show in the anteroposterior view 
numerous shot imbedded in the abdominal region, while in the lateral 
view it is evident that some of these shot penetrated the abdominal cavity. 

From these x-rays, the graphic chart and the appearance of the patient 
in the hospital it seems to me that this man did have perforations of the 
viscera and he did recover without operation. 
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For the past several decades there has been no general improvement 
in the mortality rate in penetrating wounds of the abdomen. The end- 
result in these cases depends upon three factors: the amount of hemorrhage, 
the extent of the injury and the time elapsing between the injury and the 
institution of proper treatment. The cases with large and active hemor- 
rhages and those caused by large missiles must have immediate operation 
and still have a tremendous mortality. But in those penetrating abdominal 
wounds caused by scattered small bird-shots, where the openings are so 
small that they will close themselves and where there is no active hemor- 
rhage, it does seem that to follow the course of watchful waiting and 
physiological rest would result in a decrease in the number of deaths. 

Certainly such a plan of treatment is more appealing than is the long 
and shocking operation during which more or less of the intestinal contents 
are squeezed out into the peritoneal cavity and in the end the patient’s 
condition is such that the operation must be concluded before all of the 
openings can be found and closed. 

Dr. Georce A. HENDon, Louisville, Ky.: Dr. Willis’s paper is a con- 
vincing demonstration of what the intestinal tract can do for itself when 
relieved of its functional duties. Under the influence of absolute physio- 
logic rest it almost passes belief as to what reconstructive processes the 
alimentary tract is capable of accomplishing. 

I wish to stress the importance of the continuous supply of fluid and 
nutrition by venoclysis, we have worked out a plan that is fairly 
practical. We give a 10 per cent solution of glucose in Ringer’s solution 
continuously and are governed in the amount by the patient’s tolerance. 
Patients present a rather wide diversity in the matter of tolerance. This 
we designate as the physiological ratio between delivery and distribution. 
A rise in temperature above that which existed when treatment was begun 
will indicate that the limits of tolerance are being approached, and when 
that occurs reduce the rate of delivery ten or fifteen drops per minute. 
A good rough guide is 1 c.c. of the 10 per cent solution of glucose per 
pound body weight per hour. A patient weighing 150 pounds will usually 
take 150 c.c. per hour, but not always. We have had patients who could 
not take more than one-third of that amount. It is best to begin with 
about twenty drops per minute and increase or diminish the rate as circum- 
stances indicate. For children we use 5 per cent glucose and give 2 c.c. per 
pound of body weight per hour. 

We have had no experience treating gunshot wounds by this method 
but we have treated four duodenal perforations with satisfactory results. 
As to tolerance some people are so delicately poised that one drop more 
will produce a chill. One patient could take fifteen drops per minute but 
sixteen would cause a reaction. 
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REPEATED RESECTIONS FOR INTUSSUSCEP- 
TION DUE TO FAMILIAL TUMORS OF THE 
SMALL INTESTINE 


WITH REMARKS 


Wituram D. HAGGARD, M.D., F.A.C.S. AND 
O. FLoyp, M.D., F.A.C.S. 


NASHVILLE, TENN. 


EOPLASMIS of the small intestine are the chief cause 
of intussusception in adults and, as this report will 
show, are also to be reckoned with in intussusception 

in older children. They produce recognizable symptoms other 
than obstruction with extreme rarity, in our experience, and 
from the relatively small number of cases reported in the 
literature. 

Foerster, in 1858, first described a myoma in the ileum, 
and King, as late as 1925, could find only 42 cases of myoma 
of the small intestine in the literature. Patterson, in 1929, 
tabulated 45 cases of tumors of the small intestine proved at 
operation or autopsy in the Massachusetts General Hospital 
records from 1894 to 1929. King,’ in 1917, found of 119 
benign tumors of the intestinal tract only 50 were in the small 
intestine. 

Fifty-seven necropsy specimens of adenomata from the 
Mayo Clinic were described by Saint of New Castle.? Thirteen 
were in the small bowel and 44 in the large intestine. The 
adenomata are the ones that develop into malignancy at the 
beginning of the periphery, but malignancy was not found in 
any tumor smaller than a walnut. 

Raiford,*® in 1932, found only 339 authentic case reports 
of small intestinal tumors in the literature. He analyzed a 
group of 968 gastrointestinal tumors in Johns Hopkins Hospi- 
tal, of which 88, or 8.9 per cent, occurred in the small intestine; 
50 of these, or 23.8 per cent, were benign; and 38, or 4.9 per 
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cent, were malignant. Raiford included in this large group 
of cases all atypical growths. The majority were symptomless 
and recognized only at autopsy. This would probably explain 
the differences in the percentages of benign and malignant 
growths, as stated by Rankin and Newell,’ in 1933, who 
reported 35 cases of benign tumors in the small intestine from 
the records of the Mayo Clinic; during this period 60 cases 
of carcinoma of the small gut had been encountered. Of the 
benign series, 18 had symptoms, while 17 tumors were found 
incidentally. Only 3 had palpable masses before operation. 

It appears that the etiology of these tumors is unknown 
and a very large number are symptomless. They are more 
frequent in the male (2 to 1) and may occur at any age. When 
one considers the great frequency of neoplasms in the stomach 
and colon, it is interesting to consider why they occur so rarely 
in the connecting link between these two gastrointestinal 
organs. They increase toward the ileum and are rare in the 
jejunum. 

The familial phenomenon was strikingly illustrated in the 
family of our case. The father had four operations for obstruc- 
tion, three due to neoplasms, the last being a malignant 
degeneration of a polyp in the colon. His daughter had two 
operations for obstruction due to benign growths, while the 
son had three resections for intussusception from polypi, a 
total of nine resections in three members of the same family, 
seven of which were for benign neoplasms of the small bowel, 
one for obstruction by band and one for carcinoma. 

We resected a carcinoma of the ileum in a sixty-four year 
old man, 10 inches above the valve, and made an end-to-end 
anastomosis. He lived three and a half years in good health 
and an additional six months after entero-enterostomy for 
recurrence. From a boy of nine, we resected 42 inches of the 
small intestine for sarcoma with cure now twenty-four years 
after operation.® We successfully resected a tumor of the ileum, 
the size of an apple, encroaching on its Iumen, in a fifty year 
old man, with recovery. He had intestinal hemorrhage occa- 
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sionally for fourteen years, and once had bled to syncope. 
The proximal end was twice as large as the distal end. It was a 
fibroleiomyoma. There was cramping, abdominal pain, a mass 
in his right side, and a loss of 30 pounds in weight. 

Myoma, fibroma, often mixed, and lipoma, hemangioma, 
and cystadenoma are listed. The adenomata are single or 
multiple, sessile or pedunculated. 

Wardill® believes that the mechanism of intussusception is 
a spasmodic contraction of the gut around the tumor, which 
acts as a foreign body. This causes inhibition of the segment 
immediately in front of the spasmodic area and the contracted 
part slips into the dilated lower portion. 

The symptoms consist of epigastric pain of a colicky 
character, nausea, more or less marked, usually with vomiting. 
There is gaseous distention of the abdomen with eructation. 
Sometimes the symptoms may be those of an ulcer, especially 
if the tumor is located in the duodenum, or blood may be found 
in the stools if the growth is in the lumen of the gut, although 
tumors of this type usually produce symptoms of obstruction 
due to intussusception. The myomata are prone to bleed. 
Fatal hemorrhage has occurred. Extraluminal tumors are 
usually symptomless until they develop to considerable size, 
one of Rankin and Newell’s cases, having been diagnosed as a 
pedunculated fibroid of the uterus, proved to be a pure fibroma 
at operation. Four cases had been operated upon elsewhere 
without relief, 2 for appendicitis, one for cholecystitis, and 
one for a pedunculated fibroid. In adults, who have occasional 
colicky abdominal pain, that come to operation, if the appendix 
or gall bladder does not explain the symptoms, one should 
not be content until the intestinal canal is searched for possible 
polypi. 

The value of a barium enema showing the intussusception 
fluoroscopically has been pointed out by R. L. Gibson, who 
said that sometimes the plate gives a beautiful representation 
of the apex in the bowel lumen. If the case is seen before 
obstruction develops, the x-ray may make the diagnosis. 
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Waters only found 3 cases diagnosed by x-ray up to 1930. Six 
cases were later reported as diagnosed by x-ray in Rankin and 
Newell’s series. While disinvagination by abdominal manipula- 


Fic. 1. Acute recurrent intussusception from polyp of small intestine. Second operation. 
July 25, 1932. 


tion guided by the fluoroscope after a barium enema may: be 
useful in children, as reported by Arntzen and Halsted, and is 
possible, it is obviously dangerous in intussusception that may 
be due to polyp. 

Oughterson and Cheever’ refer to 13 cases of multiple 
recurrences calling for multiple operations, which fall into four 
groups: 

(1) Intussusception reduced, but the tumor which caused 
it was overlooked, necessitating a second operation. 

(2) Intussusception reduced in first operation and tumor 
resected, but second tumor overlooked, allowing another 
intussusception to occur, requiring another operation. 

(3) Tumor without intussusception resected; second opera- 
tion, Intussusception reduced, but the tumor overlooked, a 
third operation was required to resect the second tumor, but 
it caused a recurring intussusception. 

(4) Intussusception reduced, but the tumor which caused 
it not removed, requiring a second operation on account of 
recurring intussusception with resection of a tumor, and at 
third and fourth operations multiple tumors were removed or 
excluded. 

In one case reported by Oughterson and Cheever, after an 
intussusception had been reduced three times by abdominal 
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operation and on two occasions by abdominal manipulation 
without operation, a fourth operation recognized the true 
condition which was cured by resection. 


c.m 
Fic. 2. Resected segment of small intestine with polypi causing recurrent intussuscep- 
tion. Third operation September 7, 1934. 

Some bizarre examples of intussusception have been 
described: An ileocecal intussusception of Meckel’s diverticu- 
lum was reported by McDonald.’ It was caused by a bluish 
purple polyp about the size of the last joint of the thumb, 
requiring resection and lateral anastomosis. Intussusception 
of the appendix due to polyposis of the proximal 2 inches 
was operated upon by Horn.° In another,’® a double intus- 
susception of the jejunum was found, one reducible and the 
other requiring a 60 inch resection of a segment of gut, due to a 
walnut-sized polyp causing Intussusception. 

E. W. Stuart’! in an ileal intussusception found soft 
polypoid masses in the lumen. When the intestine was opened, 
masses like bunches of grapes extended for several inches and 
the apex of the intussusception was opposite one of these 
masses, requiring resection of 5 inches of ileum. 

Barrington-Ward"™ reports a recurrent intussusception due 
to adenopapilloma, reduced by manipulation through the 
abdominal wall twice, and the third time operation was 
performed, two tumors were found, resection was done with 
recovery. 

Polyposis of the colon is considered by Erdmann as being 
adenomatous hyperplasia of the mucosa and consists of 
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polypoid masses, which are really fibromata. Their sizes vary 
from a small split pea to a grape and they are sometimes 
in countless numbers. He noticed a marked familial tendency, 
especially in adolescence, associated with hemorrhage and 
diarrhea, coming on in spells. The likelihood of cancerous 
degeneration Is estimated at 40 per cent. 

The treatment where symptoms are present is purely 
surgical. The mortality is variously reported. Cave'*® reported 
5; deaths in 15 cases, 4 of which had obstruction (mortality 
33 per cent) and said that surgeons of considerable experience 
had never operated on a tumor of the small intestine. Rankin 
and Newell reported no deaths in 35 cases from the Mayo 
Clinic. Of these, 18 had symptoms, 17 were found incidentally. 
Only 3 palpable tumors were observed. There were 11 adeno- 
mata out of 35 in this group. One was sessile, 10 were peduncu- 
lated, all were intraluminal, 5 were in the duodenum, and 3 
each in the jejunum and ileum. Our 5 resections for tumors of 
the small intestine, 2 of which were for malignancies, all 
recovered, 


CASE REPORT 


Third Resection for Intussusception Due to Intestinal Adenoma 


E. H., male, aged fourteen, on July 20, 1932, was suffering from general 
abdominal cramps associated with more or less constant nausea and some 
vomiting. These attacks had lasted ten days, although his pain had not 
been very severe. The patient diagnosed his own case from the experience 
of a previous intussusception and did not call his family physician until the 
tenth day. He had been operated upon twice two years previously by 
Dr. Omer Roan of San Antonio for an intussusception due to adenoma of 
the small bowel. At the first operation, the intussusception was reduced. 
Two intraluminal tumors were palpated, but resection was not done until 
about three months later. 

At the time of our examination, the abdomen was slightly tympanitic, 
but not distended. His pulse and temperature were practically normal and 
no mass could be felt in the abdomen. He was very much under weight and 
appeared quite sallow and anemic. w.B.c. were 9000 and hemoglobin 40 
per cent. Our diagnosis agreed with his, namely, that he probably had 
another tumor of the small bowel. He declined exploration at that time, 
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but five days later a definite obstruction was obvious and a mass was 
palpable in the upper left quadrant. An immediate exploration revealed an 
intussusception of about 10 inches of ileum, not yet gangrenous. The 
intussusception was easily relieved and an intraluminal tumor about the 
size of a black walnut, along with 6 inches of gut, was resected and an end- 
to-end anastomosis was done on July 25, 1932 by one of us (W. O. F.). The 
tumor proved to be an adenoma. The patient made an uneventful recovery 
and three months later had gained 15 pounds in weight and his hemoglobin 
had come up from 40 to 70 per cent. The patient continued to do well and 
was not seen again until brought into the hospital on September 7, 1934, 
at which time he had a palpable abdominal mass with the classical symp- 
toms of obstruction. Operation revealed an intussusception of the lower 
ileum. Again 6 inches of small gut were resected (by W. D. H.) and an 
end-to-end anastomosis, with the Kerr-Parker aseptic basting stitch, was 
done. Two tumors, about hickory-nut size, were found about 3 inches 
apart, which proved to be adenomata. He made an uneventful recovery 
and has remained well so far. 

At a recent examination, he was free of symptoms and gaining weight. 
His hemoglobin had come up to go per cent, and his gastrointestinal tract 
was negative for other tumors after a thorough x-ray study. 

The familial tendency of intestinal polypi is well illustrated by this 
boy’s father and only sister. At the age of fifteen, she had been operated 
upon six years previously for an intussusception due to a fibroma, and 
4 feet of gangrenous small gut had been removed by Dr. Robert Caldwell 
of Nashville. Following this operation, she continued to have mild abdomi- 
nal attacks. Four years later she was operated upon the second time for 
an intussusception due to two small fibroadenomata and 6 inches of small 
gut were resected. This operation was done by Dr. Omer Roan of San 
Antonio, Texas.'* Recent G. I. roentgenograms are negative for neoplasms. 
The mother is living and well. 

The father of the two children had three resections for intussusception 
from intestinal polypi, the last being for malignant degeneration. The first 
was at twenty one vears of age, when he suffered an intussusception of the 
ileum which was resected, being more or less gangrenous, and 3 feet were 
removed with end-to-end approximation (April, 1910). 

Nine days after that he had symptoms of obstruction and an adhesive 
band about 18 inches from the resected portion of the bowel was freed and 
the raw surfaces sutured. 

In nine days more, there was some pain in the abdomen that became 
severe and continuous with persistent vomiting in early shock and a tumor 
in the left upper quadrant of the abdomen with dullness, extreme tender- 
ness, nervousness, and slight distention. Operation was again performed 
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and a very congested and edematous portion of the jejunum was resected, 
amounting to 44% or 5 feet. A tumor of the adenopapillomatous variety 
at the neck and termination of the invagination was found; also two or 
three small polypi projected from the lumen of the intestine. They were 
almost large enough to obstruct the lumen and were the cause of his 
intussusception. Recovery was satisfactory. 

This patient had a history of indigestion for two or three years prior 
to his first operation. 

On July 23, 1919, a little over nine years after these operations, this 
same patient, then thirty-one, had a lump in his left side for one month 
before operation that could be felt; he was operated on by the same surgeon, 
Dr. A. L. Sharber of Nashville.'!® There was diarrhea, vomiting, and pain 
in the abdomen. A tumor mass in the lower left quadrant of the abdomen 
was palpable. A lower left incision was made over the tumor. The mass 
proved to be of fusiform appearance, varying in size from 6 to 8 inches 
across; the situation in the upper part of the sigmoid flexure of the colon. 
The carcinoma was about to perforate. Resection of the bowel was deter- 
mined upon, with end-to-end anastomosis. 

The patient died of exhaustion on the third day. 

Reisinger’ reports 13 cases of intussusception due to 
polyposis, 9 of which are of the small intestine, one case having 
been operated on thrice, and, as in our case, showing the 
familial tendency, the father had succumbed seven years 
previously, due to a mucous polyp, also causing obstruction. 
The daughter, who survived these three operations, has only 
78 inches of small bowel left. Ten of his operative cases were 
successful and where the type of the tumor was given, 5 of 
them were adenomata and 35 polypi. 


SUMMARY 


1. Intussusception in adults is chiefly and in children 
often caused by neoplasms. 

2. When an intussusception is reduced, the segment should 
be carefully examined for an intraluminal causative tumor and 
others should be looked for. 

3. Where operation is done for colicky abdominal pain and 
the condition of the appendix, gall bladder or pelvic or other 
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organs does not explain the symptoms, intestinal tumors 


should be sought for. 
4. A case of three resections and one disinvagination of an 


intussusception from adenoma in a boy of fourteen, with 


recovery, Is described. 

5. Showing the familial tendency: his father had four 
operations for obstruction, of which two were resections for 
intussusception due to adenoma and ten years later a resection 
for a carcinomatous degeneration of an adenoma. His only 
sister had two resections for intussusception due to a fibroma. 

6. Five resections of the small intestine for neoplasms are 
reported, two of which were malignant, with no mortality. 
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COND 


DISCUSSION 


Dr. L. W. Grove, Atlanta, Ga.: I wish to report what we believe to be a 
true case of solitary polyp of the cecum associated with recurrent intus- 
susception, and to review the literature briefly. 

King, ! in a very exhaustive review of the literature in 1917, found 119 
cases of benign tumors of the intestines, 17 of which were adenomatous 
polyps. Among these 17 cases there were 12 in which the tumor was in the 
large bowel but only one showed a tumor in the cecum and this was asso- 


1 King, E. L. Surg. Gynec. Obst., 25: No. 54, 1917. 
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ciated with multiple polyposis of the entire bowel. Saint? studied 44 cases 
of adenomatous polyp, only 8 of which were located in the cecum and all 
of these were associated with polyps elsewhere in the colon. Fitzgibbon and 
Rankin? reported 13 cases of polyposis of the colon and only one showed a 
cecal polyp. Rohrbach‘ reported a case of diffuse polyposis of the colon 
associated with ileocecal intussusception in which the colon was resected. 
Koster® reported 5 cases of intussusception associated with intestinal 
polyposis, only one of which was cecal, and one of the ileocecal region. 
In the former case a colon resection was performed; in the latter a simple 
excision of the tumor mass. Buie and Swan,* from 1924 to 1928, performed 
over 19,000 proctoscopic and sigmoidoscopic examinations and only 2.38 
per cent showed polyps in the large bowel. They reported 52 benign colonic 
growths from the Mayo Clinic from 1905 to 1926 and of these there were 
19 adenomatous growths. Of these only 3 occurred in the right half of the 
colon. Ewing’ referred to Thorbecke’s report of 34 cases of polyposis of 
which 23 were in the rectum, § in the colon and rectum and 6 in the colon 
alone. Ewing states that the “common pedunculated adenomas occur 
through the intestinal tract, chiefly in the rectum and colon.” In this case 
we believe the polyp was solitary since there were no other polyps in the 
resected specimen and the preoperative barium enema showed none. 

H. H., aged five years, was admitted to Eggleston Memorial Hospital, 
June 27, 1933, complaining of abdominal pain and diarrhea. In infancy, 
the patient was habitually constipated and at five months of age had an 
attack of nausea, vomiting, complete obstipation for four days, and a 
mass in the right lower quadrant. X-rays were reported negative. For two 
years there had been frequent vomiting associated with constipation, 
relieved by enemas and cathartics. 

During the two weeks before admission the patient had recurring 
attacks of vomiting, profuse diarrhea with large blood clots, generalized 
crampy abdominal pain, and a recurrence of the abdominal mass. The 
day before admission, the patient awoke screaming with severe, cramp- 
like, generalized abdominal pain, which persisted in spite of opiates, and a 
barium enema showed an abnormality of the right colon. 

Examination showed an acutely ill white girl with flushed cheeks, 
dry skin, and a pulse of 140. There was moderate distention with tympany 
over the entire abdomen with generalized rigidity and tenderness, more 


* Saint, J. H. Brit. J. Surg., 15: 99-119 (July) 1927. 
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® Buie, L. A., and Swan. Surg. Clin. N. America, 9: 893-910 (Aug.) 1929 

" Ewing, J. Neoplastic Disease. Phila., Saunders, 3: 716. 
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marked in the right half. There was a movable, tender, sausage-shaped 
mass which extended from the midpoint of the ascending colon to the 
splenic flexure. The preoperative diagnosis was recurrent intussusception. 

At operation, the intussusception consisted of 2 feet of small bowel and 
the cecum, invaginated almost to the splenic flexure. The intussusception 
was easily reduced but a rounded mass, 4 cm. in diameter, remained in the 
cecum, attached by a rather broad base to the mesenteric side of the cecum 
near the ileocecal valve. It almost occluded the cecal lumen. 

After reducing the intussusception the cecum and approximately 
two-thirds of the ascending colon were resected and a lateral ileotransverse 
colostomy performed. A primary ileostomy was performed through the 
left lower quadrant, which, we believe, is of extreme importance in all 
cases of advanced intestinal obstruction. Following the operation a 250 c.c. 
transfusion was given. 

We discussed the advisability of opening the colon and attempting 
local removal of the growth, but since it was attached by a broad base to 
the mesenteric border of the colon we doubted that this could be done 
without seriously interfering with the blood supply to that portion of the 
bowel. We also would have invited infection in case the growth could not 
have been removed. For these reasons a resection was believed to be the 
rational procedure. 

Following the operation the temperature was 105.4°F., pulse 170, 
respirations 64. The temperature remained normal after the eighth day. 
There was no distention or nausea, and the bowels moved on the fourth 
postoperative day. The enterostomy tube was removed on the tenth day, 
and the patient discharged on the fourteenth day. 

Pathological Report: (Dr. Everett Bishop). “Sections taken from the 
wall of the cystic mass and also from the base show large numbers of fairly 
normal appearing glands of intestinal type, most of which are quite active 
with a fair amount of mucus, a stroma which is moderately dense and 
showing evidence of chronic inflammatory reaction.” 

Diagnosis: “Cystic adenomatous polyp.” 

Six months postoperatively, the patient was eating a soft diet without 
difficulty and her bowels were regular. 

We believe that this is the youngest case on record of a recurrent 
intussusception due to a solitary adenomatous cecal polyp and one of the 
few successful colon resections performed at the age of five years. 


JEJUNAL ULCER 


Donatp C. BALFouR, M.D., F.A.C.S. 
ROCHESTER, MINN. 


NE of the most striking features of jejunal ulcer is 

its remarkable similarity to duodenal ulcer. There is 

such parallelism of the lesions in their pathology, 
situation, symptomatology, and complications, that only one 
conclusion can be drawn; namely, that similar factors are 
involved in the production of both. A jejunal ulcer has the 
same pathologic characteristics as has a duodenal ulcer; the 
lesions vary between small, acute, superficial ulcerations and 
large, indurated, perforated ulcerations, but the incidence of 
multiple ulcerations in the jejunum is much lower than 
is the incidence of multiple duodenal ulcers. The lesions tend 
to occur in similar situations in relation to the stomach, and 
the same confusion as to identification and situation has 
resulted in cases of jejunal ulcer as formerly was encountered 
in cases of duodenal ulcer. In the latter, the earlier designation 
of such lesions as pyloric or gastroduodenal was found to be 
inaccurate, because the ulcerations, even if they involved the 
pylorus or extended into the stomach, proved to be, in prac- 
tically all cases, primary in the duodenum. Concerning jejunal 
ulceration, the terms ‘“‘anastomotic”’ or “‘gastrojejunal”’ 
ulcer, even though the ulceration involves the line of anastomo- 
sis or the gastric mucosa, do not give sufficient emphasis to 
the fact that the lesion begins in the jejunum. The symptoms 
of jejunal ulcer closely parallel those of duodenal ulcer, 
although the situation and extension of pain of the former is, 
of course, characteristic, and often pathognomonic. The same 
complications may develop in jejunal as in duodenal ulcer; 
namely, hemorrhage, perforation both acute and chronic, and 
obstruction, and both lesions are practically immune to the 
development of carcinoma. If the ulcer is hemorrhagic, the 
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fact that the lesion may be silent, in so far as any other 
symptom is concerned, is just as important to recall in a case 
of jejunal ulcer as in one of duodenal ulcer. 

The indications for treatment of jejunal ulcer should not 
be based on the principle that when the lesion is demonstrated 
or suspected, surgical management is advisable, for it has been 
conclusively shown that jejunal ulcer, particularly when small, 
does respond favorably to intelligent medical management. 
I believe that in all early cases every effort should be made to 
bring about healing of the lesion before undertaking surgical 
treatment. However, as in duodenal ulcer, the severity of 
the symptoms, their persistence and lack of response to inten- 
sive medical measures, and particularly when hemorrhages 
have occurred, indicate that operation should be carried out 
without delay. 

The surgical management of jejunal ulcer differs from that 
of duodenal ulcer in that in the former one type of operation 
only is applicable, disconnection of the anastomosis, and 
further, this operation will bring about cure in all cases. The 
immediate cause of jejunal ulcer is the attachment of jeyunum 
to stomach, and severing this attachment, therefore, brings 
complete protection against recurrence of the lesion. The 
decision, therefore, which the surgeon must make at operation, 
is whether or not a jejunal ulcer is present. Usually the lesion 
is all too obvious, but just as is true of duodenal ulcer, the 
jejunal ulcer may be without induration or evidence of perfora- 
tion, and may be so situated on the posterior wall of the 
intestine that it can be easily overlooked. This error is most 
likely to be made in those cases in which recurrent hemorrhages 
have been the only symptom; in such cases disappointing 
results have followed the operation because the gastrojejunal 
anastomosis and the jejunum have been considered normal, 
the bleeding has been attributed to a reactivated duodenal 
lesion, and direct attack on the latter has failed to prevent 
further hemorrhages. When such a sequence of events has 
occurred, I have assumed that I have overlooked the cause of 
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the hemorrhages and usually have found such assumption 
correct if on further operation, the gastroenteric anastomosis 
was disconnected and the mucosa of the jejunum exposed to 
view. Therefore, it is good practice to make it a rule that in 
such cases the gastrojejunal anastomosis should be taken 
down, even though a lesion cannot be palpated. Disconnection 
of a gastrojejunal anastomosis is not difficult in the early 
stages of the lesion, but in cases of long standing, particularly 
when colic fistula has occurred, the operation may be both 
difficult and hazardous. Yet, even in the latter group of cases, 
mortality is not high, and the rule just laid down should 
be adhered to, for it is certain that incomplete operations, such 
as plastic procedures on the anastomosis, invite recurrence. 

The problem of jejunal ulcer, in practice, cannot be reduced 
to the simple one of bringing about cure by disconnection of 
the anastomosis, for a more important question concerns the 
patient and confronts the surgeon; namely, what is to be done 
about controlling the disease for which the patient was 
originally operated on. In this respect, the management of 
jejunal ulcer assumes a perplexing aspect, which is further 
intensified by the fact that principles which apply to the 
management of the primary lesion may not apply when surgical 
attempt at cure has failed. A discussion, therefore, of the 
surgery of jejunal ulcer should be concerned chiefly with 
the management of the lesion for which the primary operation 
has been done. 

From this standpoint, three groups of cases should be 
considered: (1) those in which, on meticulous exploration 
of the stomach and duodenum, either no primary lesion is 
found, or the lesion has completely healed without resulting 
deformity; (2) those in which the primary lesion obviously 
requires surgical management, and (3) those in which gastric 
resection has been performed once, or more than once. To 
determine satisfactorily the most effective management of 
cases in which a jejunal ulcer is present or suspected, requires, 
therefore, thorough exploration not only of the anastomosis, 
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but clear exposure of the stomach and duodenum, and every 
means should be employed to learn the circumstances under 
which the primary operation was performed. 

Wide mobilization is imperative, and freeing of attachments 
to the abdominal wall, to the liver, diaphragm, and so forth, 
should be continued until satisfactory Inspection can be 
carried out. Fortunately, this is seldom prohibited, since the 
gastrojejunal anastomosis usually has brought about suflicient 
rest of inflammatory processes so that the latter can be freely 
mobilized without difficulty or danger. Moreover, such explora- 
tion of the primary lesion should be made first, and decision 
should be reached as to the procedure necessary before the 
anastomosis Is taken down. 

If exploration does not reveal a primary lesion, or if any 
scar present apparently has undergone complete healing, 
without producing deformity, the surgical management is 
clear, for there obviously is no need for gastrojejunostomy. 
Incidentally, if gastrojejunostomy apparently has been per- 
formed with insufficient indication, the patient should not be 
informed that the gastrojejunostomy was unnecessary, nor 
should the word “‘unnecessary”’ appear in the record of the 
case, for obvious reasons. The disconnection of the gastro- 
jejunal anastomosis and excision of the jejunal ulcer in these 
cases is done along the general lines described. 

It is in the second group of cases; namely, those in which 
the primary lesion requires surgical management, that the 
most frequent problems arise. In by far the majority of such 
cases the primary lesion has been in the duodenum, not only 
because of the greater frequency of inflammatory processes 
in the duodenum, but because of the great rarity of secondary 
ulceration occurring in the stomach when a gastrojejunal 
stoma is present. Experience has shown that the most effective 
method of controlling the disease in such cases is by gastric 
resection. In the majority of cases, such resection can include 
removal of the segment of the duodenum containing the lesion 
or lesions, but occasionally, because of the situation of the 
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lesions, or because of size or character of the perforation, it is 
obviously unwise to attempt to dissect out the involved duo- 
denal segment. Under the latter circumstances, the lower line 
of resection can be made proximal to the pylorus, after the 
recommendation of Finsterer. Restoration of gastrointestinal 
continuity may be made either by the Billroth 1 or the Billroth 
1 method (except, of course, in the Finsterer type of procedure), 
or one of the numerous modifications of the Billroth procedures. 
Each has both advantages and disadvantages. In the Billroth 1 
method, the chief advantage is that relief of symptoms is 
more positive and usually more enduring than in the Billroth 1 
method, but it has the disadvantage of carrying with it the 
menace of jejunal ulcer, which is, of course, intensified in these 
cases because the patient already has exhibited especial 
liability to secondary ulceration. In contrast, therefore, the 
Billroth 1 procedure eliminates any possibility of jejunal 
ulceration, but gastric function may not be as strikingly satis- 
factory as with the Billroth 1 operation, and recurrent ulcera- 
tion of the duodenum may take place after resection by the 
Billroth 1 method. The problem of recurrent ulceration after 
the Billroth 1 operation is, however, not as difficult to deal with 
as recurrence after the Billroth 11 procedure, for in the former, a 
further resection can be performed more easily and in some 
cases gastrojejunostomy only*will bring about permanent cure. 
The operation of choice, therefore, in cases of jejunal ulcer and 
duodenal ulcer, is extensive gastric resection, with reéstablish- 
ment of continuity by the Billroth 1 method, providing the 
procedure can be done safely, and leave a large and mobile 
gastroduodenal outlet. 

Although gastric resection unquestionably is the operation 
of choice when the primary lesion is in the duodenum and is 
large, perforating, and associated with marked deformity, there 
are many circumstances under which a conservative operation 
for the duodenal ulcer meets the situation adequately. These 
circumstances are chiefly as follows: The first is when the 
duodenal ulcer is so situated, and the pyloric outlet of the 
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duodenum so mobile, that satisfactory excision of the ulcer 
and reconstruction of the outlet of the stomach can be done. 
Although it is true that the results of such a procedure are not 
so good as they are when the operation is employed as a 
primary measure, yet the safety of it has much to commend it, 
and should the operation fail to protect against recurrence of 
ulceration in the duodenum, subsequent surgical management 
is not a great problem. The second set of circumstances which 
favor conservative operation is met in cases in which the 
jejunal ulcer has been complicated by a colic fistula and in 
which the surgeon feels that the operation should be as limited 
in scope as possible. Then the advantages of excision of the 
ulcer and reconstruction of the outlet of the stomach are 
obvious. Although the place of a conservative procedure for 
the primary lesion in the duodenum is a very definite one in 
cases in which patients are being operated on for jejunal ulcer, 
yet conservative procedures should be restricted to those cases 
in which the radical operation is contraindicated because of 
risk; the results of radical operation are unquestionably better 
than those in which conservative procedures are performed 
under these circumstances. Again, it cannot be too forcibly 
emphasized that, in cases of jejunal ulcer, if it is found that the 
primary lesion in the duodenum has completely healed without 
deformity, the practice of dealing only with the jejunal ulcer 
is logical, since the patient is then left with a disease which 
apparently is completely healed and which probably can be 
kept under control by cooperation on the part of the patient. 

The most serious problem concerns jejunal ulcer following 
partial gastrectomy, which may occur after one or two, or 
even more, resections of the stomach. Such cases constitute 
the third of the three groups which were mentioned early in 
this paper. For many reasons, each recurrence seems to be 
followed by greater disability of the patient. Under such 
circumstances the desirability of avoiding any further use of the 
jejunum in dealing with jejunal ulcer, after partial gastrectomy, 
is clear. We have found, in these cases, that it is usually pos- 
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sible, after excising the jejunal ulcer and disconnecting the 
jejunum from the stomach, to restore gastrointestinal con- 
tinuity by re-anastomosing the stomach and the first or second 
portion of the duodenum. The chief reason for doing this, of 
course, Is the fact that when jejunal ulcer recurs after radical 
resection there is such definite evidence of high susceptibility 
of the jejunum to ulceration that further gastrointestinal 
anastomosis of stomach and jejunum should be avoided if at 
all possible. 

Finally, it should be said that the incidence of jejunal 
ulcer is more or less directly dependent on the circumstances 
under which operation for the primary lesion is performed. If 
gastroenterostomy is performed for a duodenal ulcer in a 
young patient in whom there is no noted impairment of the 
stomach and in whom there is hyperactive secretion of acid, 
the incidence of jejunal ulcer will be high. If the operation is 
performed for an ulcer of long standing, if the patient is of 
middle age or older, if the concentration of acids is not exces- 
sively high, and if there is actual or impending gastric obstruc- 
tion, the incidence of jejunal ulcer will be low. It is the failure 
to recognize these facts which probably explains the dis- 
crepancy in published reports as to the incidence of jejunal 
ulcer. 

Again, when jejunal ulcer does develop, the patient should 
be treated in the same way as patients with duodenal ulcer 
are treated; namely, medical management should be continued 
until it is obvious that the lesion cannot be healed. There is 
increasing evidence to show that jejunal ulcer can be cured 
by medical treatment, which fact not only is a very important 
contribution, but lessens the seriousness of the complication. 
When surgical treatment is necessary, it should be emphasized 
that the cure of jejunal ulcer may be accomplished in all cases 
by disconnection of the gastroenteric anastomosis, and what- 
ever further procedure is required to deal with the lesion for 
which the primary operation had been done, the advantages of 
a Billroth 1 procedure are very definite. 
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DISCUSSION 


Dr. Frank H. Laney, Boston, Mass.: I have always been interested in 
the subject of gastrojejunal ulcer, because I have been forced to become 
interested in this subject. In 1928 Dr. Jordan and I reviewed the literature 
and found reported up to that time 1000 gastrojejunal ulcers. I have 
recently reviewed it again and from 1928 to 1934 there are 1089 gastro- 
jejunal ulcers reported in the literature. The opinion in the literature as to 
the percentage of gastrojejunal ulcers is confusing and perplexing. The 
incidence runs from 1 or 2 per cent to the appalling figure of 24 per cent. 
There have recently been some excellent figures published by Hinton, who 
has reviewed 70 patients who were carefully studied for gastrojejunal ulcer, 
all gotten back and followed, and the proved incidence was 16 per cent. 
I think we have to recognize that the incidence of gastrojejunal ulcer in 
gastroenterostomy is high, and I would not wish to have a gastroenteros- 
tomy if I could avoid it. I do recognize that resection in some cases is 
difficult and dangerous and I must say that I would rather have a poor 
operation and have a better chance of living than have a more successful 
but more serious operation if I were a serious risk. I think we should not 
subscribe wholeheartedly to the radical operation for gastrojejunal ulcer 
but it becomes more and more my conviction that the greatest percentage 
of permanent relief from gastrojejunal ulcer follows high resection and high 
gastric resection assures a lower incidence of gastrojejunal ulcer than any 
other operation. I think it is true as stated by Dr. Balfour that these ulcers 
are jejunal, 75 per cent on the margin of the gastroenterostomy «nd 25 per 
cent in the jejunum itself. 

When we have a gastroenterostomy that has closed, it is usually due to 
a jejunal ulcer. If we have a hemorrhage after gastroenterostomy in most 
cases it will be due to jejunal ulcer. If we do a gastroenterostomy and an 
enteroenterostomy, we sidetrack the alkaline jejunal contents and tend to 
get a jejunal ulcer. If we do an anterior Polya procedure and an entero- 
jejunostomy we raise the incidence of gastrojejunal ulcer. 

I think we must always recognize that there is no fixed operation for 
gastrojejunal ulcer. We should accept the position that resection is the 
best operation but should reserve a definite opinion until inspection of the 
lesion is possible with the abdomen opened and if it is going to be extremely 
difficult then we should do a more conservative operation even if it is not 
as good an operation. 

Gastrojejunocolic fistula is our greatest bugbear. Today I still do not 
know how to handle these gastrojejunocolic fistulae with large openings 
into the colon. I know how to avoid them to some degree. First, we would 
never do a no loop gastrojejunostomy. I know of nothing more difficult to 
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handle with gastrojejunal ulcer than this short no loop jejunum. I think 
one of the greatest mistakes in gastroenterostomy is to make an opening in 
the transverse mesocolon close to the colon. If you do this and get a jejunal 
ulcer it quickly perforates into the colon. Make the opening in the transverse 
mesocolon close to the root of the mesentery well away from the colon and 
make it with fairly long proximal jejunum. Then if you get a jejunal ulcer 
it will be easier to handle. 

One final warning: there seems to be a tendency on the part of surgeons 
to believe that after a gastroenterostomy a patient can eat anything, do 
anything and smoke anything. If a patient has a gastroenterostomy you 
have not done your duty unless you have warned him that he must for- 
ever modify his eating, drinking and living habits if he wants to have the 
best chance of avoiding a jejunal ulcer. 

Dr. WiLu1AM L. Estes, Jr., Bethlehem, Pa.: My experience with jejunal 
ulcer has been largely in the bad risk patient and an advanced type of 
ulcer. One of our most interesting cases demonstrates the occasional prob- 
lem that we have had to meet. A patient who had a perforated duodenal 
ulcer with gastroenterostomy, a few years later developed a jejunal 
ulcer which perforated. Four or five years after this last operation he came 
to us having had hematemesis, acute abdominal pain, repeated vomiting, 
symptoms of partial obstruction of the old stoma and gastrojejunal ulcer. 
He was prepared for operation by gastric lavage, transfusion, and milk 
diet. At operation we found an advanced large gastrojejunal ulcer involving 
the entire nearby mesentery of the colon for an area of fully 4 to 5 cm. in 
diameter about the stoma and extending up to the transverse colon, and, 
apparently, beginning to involve it. 

The gastroenterostomy had been made with the distal loop of jejunum 
to the right and there was a partial obstruction in this loop at the site of 
the perforation of the old jejunal ulcer. The stomach, also, was markedly 
dilated as well as the proximal loop of the jejunum. Obviously, the opera- 
tion of preference would have been resection of the entire involved area. 
On the other hand, we had to deal with a very bad risk patient and it seemed 
advisable to do the very simplest procedure necessary to get the patient 
well. We therefore made an opening in the gastrocolic omentum and 
exposed the site of the stoma from above, detached the stomach from the 
stoma, leaving a small fringe of the stomach attached to the stoma and 
closed this firmly, inverting the margins of this attached frmge. We then 
closed the opening into the stomach and then did a lateral anastomosis 
between the proximal and distal loops of the jejunum, thus leaving the 
area of the gastrojejunal ulcer isolated, restoring the continuity of the 
stomach and the continuity of the bowel below. Incidentally, the duodenum 
was found buried beneath a mass of adhesions and no active ulcer could be 
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observed in this region. The patient recovered readily from this operation 
but nine weeks later he returned to the hospital with again hematemesis and 
evidence of reactivation of his duodenal ulcer. We again operated; what 
proved of particular interest was the former site of the gastrojejunal ulcer. 
Where before the indurated area and the ulcer had encroached upon the 
transverse colon, now the site of the old stoma was separated from the colon 
by fully 3 to 4 cm. of a perfectly normal mesentery and showed no evidence 
of ulcer. In other words, the infiltration about the ulcer had completely 
absorbed, the ulcer had completely healed, and there was absolutely no 
sign of any abnormality in the side-tracked loop of the jejunum which 
led up to the old stoma, where nine weeks before there had been a very 
advanced large gastrojejunal ulcer. We had merely to deal with the 
reactivated duodenal ulcer which is not of particular immediate concern. 

There are therefore two features in the treatment of gastrojejunal ulcer 
that I would particularly stress: (1) that with the stomach detached, these 
ulcers apparently will heal; (2) as Dr. Balfour has so well brought out, we 
should have at our command a variety of operations for their treatment, 
each to be applied according to the indications of the particular case. 

Dr. J. S. Horstey, Richmond, Va.: I think most of us who have to do 
with peptic ulcer have become somewhat more conservative in some cases, 
and possibly a little more radical in others. A young man with high gastric 
acidity and a duodenal ulcer who has a gastroenterostomy in addition to 
his other trouble is in a very unenviable condition, for he is likely to have a 
jejunal ulcer and the last condition is worse than the first. We have learned 
more about gastric surgery from the physiologist than we have from the 
surgeon. Cushing in a recent address has pointed out the relationship 
between the nervous reflexes and peptic ulcer. In the massive quick recur- 
rence where no operation or medical treatment is effective there seems to 
be some nervous influence back of it. Not in all, perhaps, but certainly in 
some. I can recall cases of my own. One patient had been operated upon by 
others four or five times. He came to me and I did a partial gastrectomy. 
He had another recurrence and finally died from perforation. These things 
we would like to forget, but by thinking about them we do penance for our 
sins and also improve our methods. The mucosa from the intestinal tract is 
sensitive to gastric juice and the farther down it is the more sensitive. 
If there is high incidence of acid in the gastric juice after gastroenterostomy 
and a jejunal ulcer occurs, any connection of the remaining portion of the 
stomach which still secretes a high percentage of acid gastric juice with the 
jejunum without benefit of the alkaline duodenal contents is certainly going 
to be fraught with danger if not disaster. The influence of the nervous sys- 
tem and the junction of the highly acid secreting stomach with part of the 
intestine further down increases the incidence of ulcer. If we can make the 
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connection, as Dr. Balfour so well pointed out, as some modification of the 
Billroth No. 1 procedure, in which the duodenum is split open, or if that 
cannot be done the operation of Finney, uniting the stomach to the side of 
the duodenum, the patient will be in better shape than if the stomach with 
the highly acid contents were joined to the bowel farther down. The cause of 
the high incidence of duodenal ulcers is not that the duodenum is so suscep- 
tible but that it gets the brunt of the gastric contents. The duodenum has 
more resistance to gastric acid than the jejunum. 

If the duodenum had no more resistance to gastric acid than the bowel 
lower down, duodenal ulcers would be almost universal. 

Dr. FRANK P. StricKLer, Louisville, Ky.: Two years ago, I saw a man 
who had been operated on for duodenal ulcer, a posterior gastroenterostomy 
having been done. When I saw this man, he was having a hemorrhage and 
was in extreme shock. His condition was so extreme that at first I thought 
it was not advisable to remove him to the hospital, as I feared he might 
die in the ambulance on the way there. Finally this patient was removed 
to the hospital. His blood count showed he had 1,000,000 red cells and 30 
per cent hemoglobin. This patient was treated in the hospital by glucose 
intravenously, and blood transfusions until he was able to leave the hospital 
without symptoms. After his condition had improved, we checked him over 
and found that he had some very bad teeth. These teeth were extracted, 
and on culturing them, we found a pure culture of a hemolytic streptococcus 
at the roots of these teeth. The pathologist did not think much of vaccines, 
but the patient being a doctor had heard something about these “unhooking 
operations” and was willing to take a chance on anything rather than to 
experience one of them. So we had a vaccine made and put this patient on 
hemolytic streptococcus vaccine therapy. He gained 25 pounds, and, 
against my advice, has been eating pork sausage, drinking beer with 
limberger cheese sandwiches, and having a wonderful time generally. In 
fact, this poor old doc is having a good time for the first time in his life. 

I do not know what will happen to him; he may still come to operation 
for jejunal ulcer, but he has had two years of comfort which he had not 
known since his gastroenterostomy before I saw him. He has really enjoyed 
life. I mention this case as a thought along this line. I think cases of this 
type should be considered; and, like Dr. Lahey, I do not wish to have a 
gastroenterostomy if I can avoid it. 

Dr. J. M. T. Finney, Baltimore, Md.: It is always well to prevent 
trouble if we can, rather than attempt to cure it after it has developed. 
Jejunal ulcer is, so far as my experience goes, due largely if not entirely to 
one condition, and for that the surgeon is himself responsible; namely, a 
gastrojejunostomy. If that operative procedure can be avoided the chief 
cause for jejunal ulcer has been removed. Is it possible to do this? At once, 
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of course, we find a difference of opinion. Personally, I have been one of 
those who have for years inveighed against the indiscriminate use of 


gastroenterostomy. I have felt that it was an essentially unsurgical and 
unscientific operation, an operation of necessity rather than of choice. 
It should be done only when one cannot, owing to the conditions present, do 
something else, something better. Now, can one always do that? Often 
we can. In the cases that have consulted us, the trouble has already been 
done, and we have had to make the best of a bad situation. Every case is 
a law unto itself. We cannot generalize too much, for what is applicable in 
one case may not be applicable in another. It would appear, and I think the 
results in gastroenterostomy bear this out, that the nearer the anastomosis 
is made to the pylorus rather than farther down the intestinal canal, the 
better. It is more normal of course to have the acid contents of the stomach 
discharge into the duodenum than into the jejunum, so if the anastomosis 
can be made from stomach to duodenum, rather than to jejunum, I think 
we will have better results, and certainly less jejunal ulcer. 

Nothing was said about the function of the pylorus in this connection. 
I have always felt that in the etiology and symptomatology of peptic 
ulcer the pylorus has a real function, and if we put it out of commission by 
some sort of plastic operation, satisfactory results may be obtained. I have 
in recent years paid increasing attention to the pylorus in operating for 
peptic ulcer. I find myself all the time resecting more and more of it, in 
order to put it out of commission so far as possible. I think the more abso- 
lutely it is put out of commission, the better results we will get. This is a 
point that is well worth considering. If we have to do a resection, we should 
make our anastomosis as high up as possible, either by means of the Billroth 
No. 1 procedure, which in my hands has been a very satisfactory operation, 
or if we cannot do that, mobilize the duodenum and put the end of the 
stomach into the side of the duodenum, which can be done more often, | 
feel sure, than the average surgeon thinks. The results of this procedure are 
usually quite satisfactory. For some reason there seems to be a good deal of 
hesitation on the part of the average surgeon about mobilizing the duode- 
num. In many instances it is loosely attached, but sometimes it is quite 
tightly fixed and then this cannot be so satisfactorily done. 

In the majority of cases one will be able to avoid a gastroenterostomy 
if these facts are borne in mind. Sometimes, however, a gastroenterostomy 
is inevitable. If there is enough obstruction to the pylorus, it will usually 
prove a satisfactory operation. If, however, the pylorus is not obstructed, 
the operation may prove of doubtful value. 

I note with some degree of satisfaction the rather conservative note that 
has been expressed in this discussion. Undoubtedly in the past, many 
operations on the stomach have been both unwise and unnecessary. The 
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physician should be given every opportunity to try conservative measures 
before any operation is done upon the stomach. It has been my custom for 
many years not to touch a suspected ulcer case until some medical man, 
in whom I have confidence, has had ample opportunity to treat it as long 
as he thinks is necessary. When he is through, then it is time for the sur- 
geon to begin—and not until then! 

This conservative attitude to which I have just given expression is 
born of the fact that, based upon past experience, I approach a surgical 
operation for ulcer of the stomach or duodenum with less assurance of 
complete success than when operating upon almost any other abdominal 
viscus. 

Dr. DonaLp C. BALFour (Closing): I fully agree with Dr. Lahey, but 
wish to make clear one point; this is, that resection is the ideal operation for 
jejunal ulcer and the primary lesion. The only reason I suggested uniting 
the stomach and duodenum was that the more difficult the case to handle, 
the more is indicated such an anastomosis. 

I think Dr. Finney expressed the situation very well when he said 
that when the medical man throws up his hands and says he cannot do any 
more, that is the type of case in which the surgeon may expect to get good 
results. I do not wish to give the impression that I am backing down on 
indications for gastroenterostomy, but when we find that the patient is 
highly susceptible to ulcer, the jejunum should not be anastomosed with 
the stomach. We never do a gastroenterostomy in a patient who has a 
jejunal ulcer; that is, never take one down and add another. 

I think Dr. Estes brought out beautifully what happens in these cases. 
The results usually are satisfactory following disconnection of the gastro- 
enterostomy, provided, of course, the primary lesion in the duodenum has 
healed. 

Dr. Strickler has brought up an interesting, though most confusing, 
point in regard to vaccine therapy. In the Clinic we make it a rule to advise 
that obvious foci of infection be cleaned up. The fact that hemorrhage does 
not recur after clearing up all possible foci of infection in the mouth and 
teeth, without the use of vaccines, has been surprising. 

One point I wish to emphasize is that which Doctor Finney brought out 
in regard to the indiscriminate use of gastroenterostomy. If you can find 
any more spectacular results than those which follow gastroenterostomy, 
when done on adequate indications, I should like to see them. In the early 
stages of its performance gastroenterostomy brought about such remark- 
able results that it was thought every patient with peptic ulcer should 
have that operation. I think I learned more from a paper of Dr. Haggard’s, 
in which he emphasized that the problem is in the selection of cases, more 
than in anything else. 


CHRONIC CYSTIC MASTITIS 
A FURTHER REPORT ON THE NATURE OF THE PROCESS 


J. Stewart RODMAN, M.D., F.A.C.S. 


PHILADELPHIA 


IVE years ago with the collaboration of Helen Ingleby 
I read a paper before the Surgical Section of the A. M. A. 

discussing chronic cystic mastitis! from what was, at 
that time, a somewhat new point of view. In this paper the 
physiological side of breast tissue behavior was stressed 
especially during its active phases in the female from puberty 
to the menopause. Since then several papers have appeared 
also laying emphasis on this part of the life cycle of the breast, 
one read before this society last year by Dean Lewis of Balti- 
more, having been written with Charles Geschickter.’ 

There has been sufficient thought given to this subject 
during these recent years to clarify a part of the misconceptions 
of the nature of chronic cystic mastitis handed down largely 
from the Italian school, which following the careful work of 
Marangoni seemed to justify, first, the belief that this condi- 
tion was inflammatory In nature, and secondly, that it defi- 
nitely was a precancerous lesion. 

It will not be necessary here to quote again in detail the 
work of Cheatle and Cutler,? Hitschman and Adler,* Rosen- 
burg,® Polano® and Sedening’ and McFarland,*® all of whom 
have shown that what has been considered a pathologic process 
is in reality nothing more than aberrant physiology. It may 
be well briefly to remind ourselves however, that had not 
Hitschman and Adler described the endometrium in the 
different stages of the menstrual cycle in 1907; Rosenburg in 
1922 found similar changes in the sexual cycle of the mammary 
gland; and Polano and Sedening confirmed these observations 
in cases from the surgical clinic, our present-day belief that 
ovarian hormones play a large part in the changes seen in the 
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breast might not have been so generally accepted. One should 
not fail also to give to Warren, who many years ago gave to 
this condition now generally known as chronic cystic mastitis 
one of the best of its many names, namely, abnormal involu- 
tion, the credit for insisting that it was really but an exaggera- 
tion of what occurred at the menopause. He showed an insight 
into this condition that was remarkable for the times. 

At the time of my previous paper! on this subject such 
variations from the normal in addition to chronic cystic 
mastitis as adenoma, adenofibroma, fibroadenoma and papil- 
lary cystadenoma were beginning to be thought of as, in reality, 
the same process with variations of the theme. In this paper 
this thought, as well as the necessity for correlating each case 
with the then beginning to be appreciated changes of the 
menstrual phases was expressed for the first time so far as 
I am aware. Further experience since then has strengthened 
this belief. We can show in some of our cases three at least of 
these apparently pathologically different processes coexisting 
in the same breast usually associated with ovarian dysfunction. 
There is no way to predict which one of these benign entities 
will be associated with ovarian dysfunction. Such modern 
interpretation of benign breast lesions does not, however, settle 
the all-important problems of, first, the proper management 
of the benign breast and, second, whether or not carcinoma 
springs from chronic cystic mastitis or Is simply at times 
associated with it. As is usually the case in dealing with 
either disease itself or variations from the normal it is impossi- 
ble to lay down hard and fast rules. On these points opinion is 
still far from agreeing. 

One of the facts that have impressed themselves very 
strongly on me Is that it is just as much of a mistake to dismiss 
all such cases as so benign as to be of little surgical interest as 
it is to do radical surgery on all such for their cure. Each case 
must be decided on its own merit. 

In the light, then, of our present-day knowledge of breast 
tissue behavior and especially keeping in mind the fact that 
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ovarian hormones are usually the activating force when any 
given case varies from the normal, the first concern of the 
surgeon is to get as accurate data as possible concerning the 
menstrual and sexual history of the patient. The same breast 
in the same patient is apt to present a distinctly different 
picture in either the premenstrual, postmenstrual or resting 
phase, due of course to the astonishing aggressions and regres- 
sions of both epithelial and fibrous elements. It is of such real 
importance to bear in mind these changes normally occurring 
that perhaps it will not be amiss to repeat here a part of what 
was said in the paper already referred to, published in March, 
1930.' 

Somewhere between the menstrual cycles the breast is in 
its resting stage, probably from the fifth to the fifteenth day 
after the last menses. At this time the fibrous stroma pre- 
dominates, the epithelial elements are only ducts and occa- 
sional acini. In old women and obese young women fat is also 
present. The ducts are lined by two layers of cells; an inner 
layer of cuboidal or columnar cells with nuclei that are small 
and stain deeply; and the basal cells that are smaller, and tend 
to be flattened. As the next menstrual period approaches, the 
cells become larger until they divide and new ductules are 
formed branching out from the old ducts like twigs on a tree. 
The epithelial border around the lumen becomes somewhat 
jagged and irregular, a change similar to that seen in the glands 
of the premenstrual endometrium. Meanwhile the surrounding 
fibrous tissue also softens, undergoing myxomatous and 
hyaline degeneration so 1s to allow for the expansion of the 
ducts. Lobules are thus ««rmed which do not appear in the 
resting breast. The lining epithelial cells swell, the protoplasm 
becomes vacuolated and the nucleus is rounder and paler. 
Similar changes take place in the cells of the basal layer. Secre- 
tion takes place into the ducts and, clinically, in many women 
the breasts become swollen and tender at this stage. This then, 
is the premenstrual phase, and about a day or two before the 
onset of the menstrual flow, involution begins. At this time 
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the epithelium degenerates and is shed into the lumen of the 
ducts much the same as the superficial layers of the endo- 
metrium are cast off during menstruation. Under the micro- 
scope, it is seen that the architecture of the lobules has been 
lost, and they have a curiously jumbled appearance. One now 
sees degenerate epithelial cells, often varying in size and 
shape, intermingled with round cells and proliferating fibrous 
tissue. After the menses are over these degenerated epithelial 
cells are absorbed. The breast is now in the postmenstrual 
phase which is short, as in about five days after the menses 
the breast again enters the resting stage. 

If pregnancy intervenes, lactation changes begin. The 
breast hvpertrophies in the same way as it does in the menses, 
but toa much greater extent. Numerous new aciniare now formed 
and the periductal fibrous tissue is pushed aside, and is nolonger 
distinguishable from the perilobular connective tissue. It is 
here that the epithelial activity, of course, is at its height. 
After lactation is over involution occurs, hyperplasia ceases, 


secretion Is absorbed and the empty acini collapse because of 
the pressure of the clastic tissue on their walls. Most of the 
acint disappear at this time but the gland never returns 
quite to the normal virgin state. Lactation hypertrophy, 
both of the fibrous and the epithelial elements, remains 
to some extent. After the menopause further involution 


occurs. 

It is of prime importance that a surgeon have complete 
data of the menses and sexual life of the patient under treat- 
ment, as I have seen what enormous differences can be expected 
in the premenstrual, postmenstrual, resting, lactating, post- 
lactating and senile breasts. The amount of new growth taking 
place in the mammary gland at each sexual cycle is astonishing. 
Premenstrual proliferation is much more rapid than car- 
cinomatous growth. In all probability, a hormone from the 
anterior pituitary body controls the secretion from the graafian 
follicle and the corpus luteum of the ovary, which in turn 
controls the growth of breast tissue. 
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What aberrations might be expected if proper growth and 
involution were interfered with? Such interference might be 
local or generalized in the breast tissue. Either epithelium or 
fibrous tissues, or both, might take part in the aberrant process. 
It has been shown that local changes occur in the uterine 
mucosa when inadequate development of the graafian follicle 
causes a chronic but localized hyperplasia of the endometrium. 
Such a localized process in the uterus becomes a uterine polyp. 
I believe that chronic local hyperplasia in the breast results 
in an adenoma—adenofibroma if the epithelial elements are 
affected as well as the fibrous tissue, fibroadenoma if the fibrous 
tissue predominates. If the epithelial cells come to a stage of 
secretion, and the normal absorption is for some reason 
interfered with, cysts of the acinar type will occur. It appears 
that cells shed normally into the lumen of the ducts in the 
postmenstrual phase do not pass in large quantities from the 
nipple, as it is known that such a discharge during menstrua- 
tion is rare. If the fibrous tissue was chiefly affected, the ducts 
would try to proliferate as they do normally in the pre- 
menstrual phase, but they would be pressed on and pulled out 
by the fibrous tissue, and result in the ordinary intra- 
canalicular type of fibroadenoma. If this process is carried 
further, the ducts become invaginated and there results a 
series of projections within the lumen of the cavity covered 
by epithelium. If the ducts are distended by unabsorbed 
secretion, the result is a papilloma. 

Many of the tumors are semiencapsulated, showing com- 
plete continuity with a normal breast on one side and sharp 
demarcation from breast tissue on the other. In some of the 
cases of localized aberrant physiology, the proliferation of the 
fibrous and epithelial elements has been sufficiently great to 
push the surrounding fibrous tissue aside to form a capsule. 
If there is no attempt at localization, and the same changes are 
widespread, one finds chronic cystic mastitis or the abnormal 
involution of Warren, which I still believe to be the best of 
the many names suggested. Moszkowicz has grouped the 
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aberrant physiclogic changes under the term “‘mastopathy,”’ 
but I cannot believe that for clinical usage this term will find 
as much favor as that of Warren. It is true that some of these 
changes have to do with abnormal evolution rather than 
involution, but in the majority, involution is at fault. 

One cannot, however, leave the pathology of these breast 
lesions without referring to the extensive studies of Sir Lenthe 
Cheatle and Cutler.*!2 The names which they have added 
to the already over-burdened nomenclature have now become 
well known but need hardly replace those most often used, 
chronic cystic mastitis, or abnormal involution. It does not 
seem necessary to confuse further by remembering that Cheatle 
calls one class of breasts showing one type of activity instances 
of mazoplasia and another showing another type, instances’ of 
cystipherous desquamative epithelial hyperplasia. Both mazo- 
plasia and mastopathy are names given to the breasts showing 
lumps in the premenstrual phase which very often disappear 
in the resting stage and usually require nothing more than 
watching on the surgeon’s part. These nearly always occur 
in women under thirty-five, in fact even younger. In this 
type success has been reported with hormonal therapy al- 
though as a rule not even this should be required. There is 
the other type occurring usually in women over thirty-five, 
however, which are not so innocent and which are not infre- 
quently associated with carcinoma. This is the type which 
Cheatle*"! labels instances of cystipherous desquamative 
hyperplasia and in which he believes carcinoma is found in at 
least 20 per cent of the cases. 

While I have not made any attempt to s. iabel my own 
cases I am convinced that Cheatle is right anc *\2t carcinoma 
is so associated in from 15 to 20 per cent. Though a most 
interesting one, the problem of whether or not carcinoma 
develops from the preexisting chronic cystic mastitis must 
wait upon the finding of the actual cause of cancer. It is of 
sufficient importance for us to know that in from one-fifth 
to one-fourth of women over thirty-five and especially those 
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past forty-five we can not lightly make a diagnosis of chronic 
cystic mastitis and assure such patients that the “Jump or 
lumps” of which they complain will disappear and are of no 
real importance. The more I see and operate on cancer of the 
breast when it can without question be definitely diagnosed as 
such, the more discouraged I become over the possibility of 
radical cure. It is highly important, if we are to save 50 per 
cent of cancers of the breast, that at least one-half of this 
number be instances of such early cancer as to make it Impos- 
sible to clinically diagnose the case as such. What then shall 
be a working rule in the management of that group of benign 
breast lesions now grouped under the pathological names of 
adenofibroma, papillary cystadenoma, and chronic cystic 
mastitis. All will agree that the problem is simple so far as 
adenofibromas are concerned: local excision. In papillary 
cystadenomas, representing as they do a further advance in 
epithelial activity in women over thirty-five, a simple amputa- 
tion of the gland. In chronic cystic mastitis we can divide our 
cases In women under thirty-five and those beyond that age. 
If under thirty-five and the lump or lumps change when seen 
on several occasions planned to fit into the premenstrual, 
menstrual and resting phases, becoming smaller in the resting 
phase or disappearing altogether, it will of course not be neces- 
sary to do anything surgically. If under thirty-five and the 
lump does not appreciably change in these menstrual phases 
after observation for at least two months then the lump should 
be removed for microscopic study. If benign that will suffice. 
If over thirty-ftve and the lump or lumps do not change 
appreciably after two months’ observation simple amputation, 
having on hand a well-trained pathologist to make a frozen 
section of the most suspicious area. Every now and then 
even this precaution will not suflice as an experience within 
the last six months proved. In this case of a woman of thirty- 
eight a simple amputation was done because of the widespread 
nature of the disease. A frozen section from the most suspicious 
area showed chronic cystic mastitis but paraffin sections of a 
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small area not at first even found on sectioning the breast, 
showed undoubted early carcinoma. 

These opinions are based on a special interest in breast 
surgery for the past twenty-five years and an opportunity 
to see and study first in the practice of my father, W. L. 
Rodman, and secondly in my own, a large number of breast 
cases during that time. They have been strengthened by the 
last 100 cases showing either carcinoma of the breast or chronic 
cystic mastitis admitted to the surgical service of the Woman’s 
College Hospital. 


CONCLUSIONS 


1. Chronic cystic mastitis (abnormal involution, masto- 
pathy, mazoplasia, chronic desquamative hyperplasia, etc.) 
is an exaggeration of the normal physiological changes in 
breast tissue occurring from puberty to the menopause. 
55 per cent).* 

2. It is often associated with ovarian dysfunction and 
probably initiated by ovarian hormones. 

3. It is often associated with such benign lesions as adeno- 
fibroma and papillary cystadenoma which are probably 
localized reactions of the breast tissue to the same stimulus 
as causes the generalized reaction of chronic cystic mastitis 
27 per cent).* 

4. It is associated with carcinoma in from 15 to 20 per cent 
of the cases (15.5 per cent).* 

5. It is essential that the normal changes in the various 
menstrual phases be kept in mind in handling each case. 
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TUBERCULOSIS OF THE BREAST 
REPORT OF EIGHT CASES* 
J. L. McGeuez, M.D., F.A.C.S., AND H. C. ScHMEISSER, M.D., F.A.C.P. 
MEMPHIS, TENN. 


HIS paper deals with the surgical and pathological 

aspects of tuberculosis of the breast based on a 

review of the literature and a detailed study of 
8 unreported cases. 

The story of mammary tuberculosis begins with Sir 
Astley Cooper,'! who in 1829 recognized it as a clinical entity 
and wrote the original paper on the subject, entitled: “Scrofu- 
lous Swelling of the Bosom.” He concluded this classic with 
the following words, which are interesting in the light of 
present-day knowledge: “‘they produce no dangerous effects 
and do not degenerate to malignancy. They do not require 
operation and indeed it would be impossible to remove them.” 

Nélaton,? in 1839, recognized the fact that tuberculosis of 
the breast might occur as the only lesion of its kind. Velpeau,* 
in 1854, reported 4 cases. Lancereau,‘ in 1860, described a case, 
basing his diagnosis not only on the clinical findings but on 
the microscopic appearance of the breast tissue. Virchow,? in 
1865, flatly contradicted Cooper and other previous observers 
by stating in his “Treatise on Tumors,” “tuberculosis never 
occurs In the breast.’’ Cuneo,® in 1868, described a case and 
according to Morgen,’ was not only the first to isolate the 
organism from the pus but was also the first to practice 
successfully animal inoculation with positive results. Koster,' 
in 1873, stated that he found macroscopically, a distinct 
tubercle in a case of mammary abscess. Billroth® and Richet,"° 
in 1880, discussed the subject in a painstaking manner, and in 
the same year Klotz'! reported 3 cases, one of which was 
primary and proved by microscopic examination. 


*From the Departments of Surgery and Pathology, University of Tennessee, College 
of Medicine. 
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The second epic in the study of tuberculosis of the breast 
dates from Dubar’s! thesis in 1881, when a diagnosis was 
based not only on histological examination but also on the 
finding of the tubercle bacillus in the tissues. He reported 
2 new cases and described two types, namely, the nodular 
and confluent. His thesis established the first definite criterion 
for the microscopic recognition of tuberculosis of the mammary 
gland; and it became generally recognized as a distinct clinical 
entity. 

Roux,'* in 1891, gave a review of all cases, and reported 
3 additional cases in 2 of which he isolated the organism. 
Powers,’ in 1894, reported 35 collected cases. He reported 
that 21 of the 22 married women had borne children and 
g gave a history of previous inflammatory changes in the 
breast. He suggested that pregnancy and lactation were not 
without predisposing influences upon the cause of the disease. 
Sabrazes and Binaud,'® in 1896, gave a most complete patho- 
logical and histological resume of tuberculosis of the breast. 
Anspach,"* in 1904, reviewed the literature up to that time 
and compiled a series of 77 cases. Deaver,” in 1914, compiled 
a series of 69 cases to which he added 5 of his own. Elkin," 
in 1923, added 29 cases including 7 of his own. Shipley and 
Spencer," in 1926, reported 10 cases. Morgen’ in 1931 stated 
that “in reviewing the literature on this subject I have found 
more than 439 cases; 42 of which were considered doubtful” — 
397 proved cases. Lee and Floyd” in 1934 reported 3 cases. 

It thus seems that the literature on the subject contains 
approximately 400 proved cases of mammary tuberculosis. 

Tuberculosis of the mammary gland is usually considered 
a rare disease and so spoken of by most authors. Its rarity is 
apparent rather than real and arises from the condition being 
overlooked. It is of sufficient frequency to be considered as a 
possibility in all lesions of the female breast and should be 
kept in mind. 

There is considerable controversy in regard to the manner 
in which this disease is contracted. It is of course due to the 
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tubercle bacillus. Barker?! states that all cases in which the 
bacillus was recovered were due to the bovine type. This state- 
ment is interesting; but the number of cases from which the 
bacilli have been cultured is too small to warrant conclusions. 

There is also a good deal of controversy in regard to the 
mode of infection in cases of mammary tuberculosis. The 
possible paths of infection are: (1) through the ducts, (2) 
through a surface wound, (3) through the blood stream, (4) 
through the lymphatics and (5) through the contiguity of 
structures. 

The possibility of the entrance of specific organisms 
through the ducts is rather remote, yet some cases are reported 
that seem to have originated in this manner. Morgen’ quotes 
Ingier?? and Ely** as reporting 2 such cases and reports one 
of his own in which he thinks the infection gained entrance via 
the excretory ducts of the nipple. It is quite possible that 
accidental infection may take place through a surface wound. 
Fricke** in 1907 reported such a case. Ravenel?> has shown 
that the tubercle bacillus is able to pass through the skin or 
mucosa without leaving any signs of Its Invasion. 

It is the opinion of many investigators that mammary 
tuberculosis is of hematogenous origin. This idea would assume 
the existence of a primary focus elsewhere in the body. It must 
be remembered however that many persons are infected with 
tuberculosis without being diseased by tuberculosis. 

Many authors, prominent among whom was the late John 
B. Deaver,” were of the opinion that the majority of cases of 
mammary tuberculosis were the result of a retrograde lym- 
phatic involvement from the axilla or from some intrathoracic 
focus. This opinion is strengthened through the recognition 
of the intimate relationship of the mammary gland lymphatics 
to the axillary and mediastinal lymph nodes. Also in a number 
of reported cases the axillary lymph-node involvement seems 
to have preceded the mammary involvement (when this is 
true It is a diagnostic sign of much value). 
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Raw” in 1926 stated that ““mammary tuberculosis is never 
primary but is the result of a retrograde lymphatic extension.” 
He also believes that it is due to the bovine type of bacillus. 

Gatewood” stated that in the light of recent observation 
upon the occurrence of localized infections caused by blood- 
borne organisms it would seem that almost all cases of mam- 
mary tuberculosis are but secondary manifestations of a 
tuberculosis elsewhere. Deaver and McFarland*® state that 
with the exception of the few instances of direct inoculation 
of the breast, through abraded surfaces of the nipple or skin 
and possibly through the milk ducts, all mammary tuberculosis 
may be looked upon as a secondary manifestation of the 
disease. 

Whatever the facts may be, there are many cases of 
mammary tuberculosis in which the lesion in the breast is the 
only manifestation of the disease and the demonstration of its 
origin is the purest guess work; in fact an impossible task. 
So for clinical purposes, at least, the terms, primary and 
secondary are of practical value for they represent two groups 
of patients in which the treatment and the prognosis differ 
greatly. 

Infection by contiguity of tissue is a mode of infection 
generally acknowledged. 

Among the predisposing factors trauma seems to play a 
very minor réle. Heredity seems to have very little influence; 
only 13 per cent of the reported cases gave a history of tuber- 
culosis in the family. Pregnancy and lactation seem to play a 
more important role; only 81 reported cases occurred in 
unmarried women. 

The clinical history of this disease is not characteristic in 
the primary cases. In secondary cases the finding of a focus of 
tuberculosis elsewhere in the body would lead one to suspect 
mammary tuberculosis. 

According to Gatewood” the presence of fistulae, retraction 
of the nipple and enlarged axillary nodes on the affected side 
are the most constant physical signs of tuberculosis of the 
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breast. Bloodgood*® states that the disease rarely occurs in 
the periphery of the breast, but is usually in the nipple 
zone. 

The physical findings depend upon the type of the disease 
and the stage of the disease. There may be seen anything from 
a painless Jump of the breast to a breast reduced to a mass of 
puckered skin upon which open many discharging sinuses. 
In some there may be a hard, irregular, painless mass with the 
overlying skin showing the pigskin appearance of carcinoma, 
the nipple retracted and the axillary lymph nodes hard and 
painless. In the sclerosing type there may be nothing more 
than a generalized hardening of the breast parenchyma 
without a lump. An unruptured abscess without the local 
signs of inflammation cannot be differentiated from a simple 
cyst. Lee and Floyd” state that in 75 per cent of cases the first 
thing noticed by the patient was a painless ump in the breast. 
In the remainder of the cases the first symptom was the 
discharge from the nipple, hardening of the breast or sinus 
formation. 

A positive clinical diagnosis of mammary tuberculosis 
cannot be made in all cases. When only a lump is present, it 
cannot be differentiated clinically from carcinoma, chronic 
cystic mastitis, benign tumors or sarcoma. Some cases of the 
sclerosing type cannot be differentiated from carcinoma by 
gross section and one must in these cases resort to microscopy. 

The majority of reported cases of primary tuberculosis of 
the breast were misdiagnosed as carcinoma and not until after 
operation and microscopic study was the presence of tuber- 
culosis suspected. In mammary tuberculosis with sinus 
formation, pyogenic mastitis, breaking-down gummas, actin- 
omycosis and carcinoma must be ruled out. Carcinoma 
with sinus formation may resemble very closely mammary 
tuberculosis. 

The absolute diagnosis of tuberculosis of the mammary 
gland can only be made by the microscopic finding of the 
tuberculous tissue in the lesions, postoperatively, or in the 


466 J. L. McGEHEE AND H. C. SCHMEISSER 


scrapings from the sinuses, or by finding the tubercle bacillus 
in stained specimens (which ts difficult) or by animal inocula- 
tions (which is impractical). 

The education of the public to look on any mass in the 
breast as a potentially serious condition is leading to more 
satisfactory treatment of the neoplastic lesions of this organ. 
The dictum that every mass in the breast is to be considered 
malignant until proved otherwise, and the fact that as a result 
of this teaching, women are consulting physicians earlier, 
before the stage of abscess and sinus formation, are making 
the diagnosis of mammary tuberculosis increasingly difficult. 
The suspected diagnosis must always be confirmed by histo- 
logic examination. 

Surgical treatment is unanimously favored. The early 
lesions may be removed with a margin of normal tissue; if 
the process is more extensive and the axillary lymph nodes are 
involved, the radical operation, 1.e., the entire removal of the 
breast, the pectoral portion of the pectorolis major muscle 
and the axillary [lymph nodes is advocated. Primary healing is 
the rule, recurrences uncommon. 

More conservative treatment such as the medical treatment 
of Von Eberts,* and conservative operative measures, such as 
draining abscesses and currettement of sinuses are not recom- 
mended. They result in frequent recurrences. 

The following 8 cases of mammary tuberculosis have been 
observed in a series of 447 breast cases at the Memphis General 
Hospital, an incidence of 1.87 per cent for all breast cases 
studied (Table 1). 

Case 1. C. R., a negro woman, para 3, aged thirty-five, admitted 
April 1, 1922, complaining of a painful, discharging sinus of the left breast, 
night sweats and loss of 30 pounds in weight during the past year. A 
painful lump appeared in the inner, lower quadrant of the left breast 
three weeks after weaning her third child. Seven months after its appear- 
ance, the lump had increased to the size of a hen’s egg, at which time it 
ruptured, discharging pus. It healed in two months. A second nodule 
appeared, softened and ruptured in three months. This sinus has persisted 
until time of admission. 
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TABLE | 
MEMPHIS GENERAL HOSPITAL, NUMBER OF CASES OF BREAST PATHOLOGY, 1922-1934 
Tuberculosis—breast pathology ratio..................0045 1 to 56— 


Past History: Patient had acute osteomyelitis in 1915 and typhoid 
fever in July, 1920. Wassermann reaction was negative. 

Family History: This was negative for tuberculosis. 

Physical Examination: Left axillary lymph nodes were palpable, but 
not tender. Left breast showed in the inner, lower quadrant, a nodular 
area attached to the chest wall with the overlying skin attached and 
dimpled (pig-skin), in the center of which was a small sinus discharging a 
pale, milky fluid. The nipple was retracted. Lungs were negative. No x-ray 
of chest was reported. 

Preoperative Diagnosis: Tuberculosis of the breast. 

Operation: Resection of breast, excision of sinus, which necessitated 
removal of chest wall exposing the pericardial sac. A small sinus leading 
into the mediastinum remained. Adenectomy of axillary lymph nodes. 

Pathological Report: The specimen consisted of two pieces of breast 
tissue. The larger measured 7 X 1.5 X 2 cm. to which was attached a 
piece of brown skin. Passing through the skin and breast tissue was a sinus 
about 0.5 cm. in diameter lined with soft, yellowish white, opaque material. 
The wall showed numerous bright red hemorrhages. 

Microscopic Examination: The wall of the sinus was composed of 
tuberculous granulation tissue, rich in epithelioid, lymphoid, and giant 
cells with areas of caseous necrosis. The surrounding breast tissue was 
densely infiltrated with epithelioid and lymphoid cells. Here and there were 
small miliary tubercles. 

Anatomical Diagnosis: Tuberculosis of breast. 

Recovery was prompt. Patient was discharged, April 13, 1922. She was 
reported well in 1930. 
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This seems to be a case of tuberculosis of the breast secondary to 
tuberculosis of the mediastinum. 

Case M. H., a negro woman, multipara, aged thirty-five. Admitted 
May 29, 1923, complaining of an enlargement in right breast, not painful 
but stinging and burning. A lump had been present in the breast for one 
and one-half years. 

Past and Family Histories: These were negatve for tuberculosis. 

Physical Examination: A well-developed and well-nourished woman. 
Right axillary lymph nodes palpable, freely movable and not tender. The 
right breast was larger than the left. In the outer, lower quadrant was a 
hard nodular mass the size of a hen’s egg. The remainder of the breast 
was of a soft doughy consistency. The skin overlying the lump was attached 
and dimpled. The nipple was retracted. The mass was fixed and not 
sharply defined. The breast was fixed on the chest wall. 

Clinical Diagnosis: Cancer of the right breast. 

The patient was subjected to the radical operation. 

Pathological Report: (No. S-4402). Specimen consisted of breast and 
axillary lymph nodes. In the outer, lower quadrant of the breast was a 
firm, nodulated, spherical mass; which on section measured 7 cm. in diam- 
eter and appeared gray, translucent and dry with small areas of yellow and 
opaque, associated with very small cavities. The periphery of the mass 
infiltrated the surrounding breast tissue. The axillary nodes were enlarged, 
firm and on section showed small irregular areas which were ‘gray and 
translucent (Fig. 1). 

Microscopic Examination: The large mass was composed of both 
anastomosing strands of medullary carcinoma and areas of tuberculosis 
with epithelioid, lymphoid and giant cells and caseation (Fig. 2). Axillary 
nodes contained tuberculosis only (Fig. 3). 

Anatomical Diagnosis: Tuberculosis and carcinoma of breast. Tubercu- 


losis of axillary lymph nodes. 
Result: Operative recovery. Patient died fifteen months later of meta- 


static cancer. 


This case is of particular interest because of the concurrence 
of tuberculosis and cancer in the same breast. 

Bastedo*! in an article on the association of cancer and 
tuberculosis in the same individual gives perhaps the best 
discussion. Smith and Mason* in 1926 reviewed the literature 
and reported 18 cases of concurrent cancer and tuberculosis 
in the same patient to which they added one case of their 


own. 
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The old dictum that cancer and tuberculosis are mutually 
antagonistic has long since been discarded. The fact that they 
may co-exist must be recognized and adds still further to the 


Fic. 1. Case u. Tuberculosis and carcinoma of breast. Right breast, right half, on 
section. Large mass is composed of gray, translucent, dry, cancerous tissue and more 
yellow, opaque, tuberculous tissue. Axillary lymph nodes are enlarged and tuberculous. 
Photograph. 


difficulty of the clinical diagnosis. 
This case brings the total number of proved cases to 20. 


Case 1. L. L., a negro woman, aged thirty-seven, para 7, was ad- 
mitted March 29, 1928, complaining of a pain in the left mammary gland 
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and left axilla, enlargement of the left breast, a discharging sinus in the 
left outer lower quadrant and a lump in the left axilla. Onset occurred 
three months previously with an enlarged, painful lump in the left, outer, 


: ™ 


Fic. 2. Case u. Tuberculosis and carcinoma of breast. Large mass showing medullary 
carcinoma surrounding an area of tuberculosis. Photomicrograph X 200. 


lower quadrant which was incised in the out-patient department, much 
pus being evacuated. The resulting sinus has not healed and is discharging 
thin, watery pus. Two lumps appeared in the upper outer quadrant which 
have gradually enlarged and extended into the left axilla. 

Past History: This was negative for tuberculosis. She had seven children, 
three alive and four dead. 
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Family History: This was negative for tuberculosis. 
Physical Examination: Well-developed and well-nourished female. Lungs 
were negative. X-ray showed no evidence of tuberculosis or cancer. The 


Fic. 3. Case 1. Tuberculosis and carcinoma of breast. Axillary lymph node showing 
tuberculosis only. Photomicrograph X 200. 


eft breast was somewhat enlarged, painful to the touch and contained a 
small hard mass in the outer lower quadrant and a large mass in the 
ipper outer quadrant extending to the axilla. The masses were firm, hard 
ind nodular. The overlying skin was attached, pig-skin appearance, and 
the breast was fixed. There was a small sinus on the outer side of the nipple 
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which was retracted. There were large lymph nodes in the left axilla. They 
were freely movable and not painful. Wassermann test was negative. 
Clinical Diagnosis: Cancer of the breast, with metastases to the axillary 


Fic. 4. Case 11. Tuberculosis of breast with sinus. Left breast, left half, on section. 
Probe directs the course of sinus, which is lined by a tuberculous granulation tissue. 
Axillary lymph nodes are enlarged with caseating areas on section. Photograph. 

lymph nodes. 

Operation: Radical breast amputation. 

Pathological Report: Specimen consisted of breast and axillary lymph 
nodes. In the central portion of the breast, extending into the outer, lower 
quadrant was a firm mass, the center of which had softened to form a 
sinus which had penetrated the skin. The sinus was about 0.5 cm. in 
diameter and lined by a dry, granular, yellowish white, opaque tissue. The 
axillary nodes were enlarged and firm. On section they showed large gray 
translucent areas with soft, yellowish centers (Fig. 4). 
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Microscopic Examination: About the sinus was a tuberculous granula- 
tion tissue, while throughout the mass were miliary and conglomerant 
tubercles. The axillary node showed larger caseating tuberculous areas 


Fic. 5. Case 11. Tuberculosis of breast with sinus. Wall of sinus showing tuberculous 
granulation tissue. Photomicrograph X 350. 


with the characteristic cells (Fig. 5). 

Anatomical Diagnosis: Tuberculosis of breast with sinus and axillary 
lymph nodes. 

Recovery: Reported well in 1932. 


This seems to be a case of primary tuberculosis in the 
breast with the extention to the axillary lymph nodes. 
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Case iv. L. M. H., a negro woman, primipara, aged twenty. Admitted 
February 2, 1930, complaining of a mass in the left breast and an abscess 
in the left axilla. 

Past History: About three years ago, 1926, six months after the birth 
of her baby, abscess appeared in the left breast and at the same time an 
abscess in the left axilla. It was diagnosed as acute mastitis. It was incised 
and drained. Since then for about three years, abscesses have formed, 
burst, drained and healed. 

Family History: Negative for tuberculosis. 

Physical Examination: Well-nourished young negress. Lungs, negative 
for tuberculosis. X-ray of chest, negative. Lymph nodes in left axilla 
enlarged, tender and painful. An axillary sinus discharged thin pus. The 
skin of the left breast showed many scars of previous incisions. In the 
outer lower quadrant was a mass not movable, slightly tender and fluctuant. 
Wassermann, 4+. 

Clinical Diagnosis: Tuberculosis of breast and axillary lymph nodes. 

Operation: Mammectomy and adenectomy. 

Pathological Report: The specimen consisted of a breast covered by an 
elliptical piece of skin and axillary lymph nodes. The skin was thick, fixed 
to the breast and showed several linear scars. The nipple was retracted. 
On cutting through the mass in the outer, lower quadrant of the breast, a 
cavity 1.5 cm. indiameter filled with thick creamy pusand lined with tough, 
gray tissue was found. Glandular tissue was very scant. There was a general 
fibrosis throughout the breast. The lymph nodes were enlarged, greyish 
and conta .. areas filled with pus similar to that of the breast (Fig. 6). 

Microscopic Examination: The breast revealed fibrosis with massive 
infiltration of small round and epithelioid cells. Several giant cells were 
distinguishable, especially in the granulation tissue immediately surround- 
ing the pus-filled cavity, which was lined with a very definite pyogenic 
membrane (Fig. 7). The regional lymph nodes revealed moderate hyper- 
plasia, caseation and loss of tissue, and innumerable multinucleated giant 
cells whose nuclei were arranged as part of a circle. 

Anatomical Diagnosis: Tuberculosis of breast with cavity and axillary 
lymph nodes. 

Result: Cured. Discharged February 23, 1930. Reported well, November 


I, 1934. 
This seems to be a case of the sclerosing type. 


Case v. E. J., a negro woman, para 3, aged forty-four, was admitted 
May 9, 1930, complaining of a lump in the right breast the size of an English 
wa nut. The Jump had been present for eight months. One month ago, it 
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began to enlarge. An aching and stinging sensation was present in the 
breast. Three months ago she had enlarged cervical and axillary lymph 
nodes but these have disappeared within the last three months, 


Fic. 6. Case iv. Tuberculosis of breast with cavity. Left breast, left half, on section. 
Tuberculous mass with cavity is surrounded by extensive fibrosis of breast. Axillary 
lymph nodes contain miliary and conglomerate tubercles and small areas of pus. 
Photograph. 


Past History: Had rheumatic fever four years ago. Has had three chil- 
dren and one abortion. No tuberculosis. 

Family History: No tuberculosis. 

Physical Examination: A well-developed and obese black female with 
cervical adenopathy. The nodes were shotty. The lungs were negative. In 
the outer upper quadrant of the right breast was a small nodule the size 
of a hickory nut, deeply situated and fixed, not sharply circumscribed. 
There was no retraction of the nipple, nor pig-skin formation. The axillary 
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lymph nodes were not palpable. The Wassermann was 4+. X-ray of chest 
was negative for tuberculosis. 
Clinical Diagnosis: Cancer of the breast. 


wer 
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followed by tuberculous granulation tissue and general fibrosis of the breast below. 
Photomicrograph X 150. 


Operation: Radical breast amputation, May 15, 1930. 

Pathological Report: Specimen consisted of breast and axillary lymph 
nodes. On palpating the breast a firm mass with indefinite outlines was 
felt in the outer, upper quadrant. On sectioning this mass, a considerable 


. 
Fic. 7. Case 1v. Tuberculosis of breast with cavity. Pus filled lumen of cavity above, 
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amount of yellowish green pus escaped from a pocket measuring 3 X 2 X 2 
cm., in a granular, greyish brown, tissue, which faded off gradually into 
the surrounding breast tissue. A few of the axillary nodes were slightly 
enlarged, firm and on section were flecked with just visible grey, translucent 
nodules. 

Microscopic Examination: The mass in the breast presented miliary 
and conglomerate tubercles scattered in breast tissue. A tuberculous 
granulation tissue formed the wall of the cavity. The axillary node con- 
tained small tubercles. 

Anatomical Diagnosis: Tuberculosis of breast with cavity and axillary 
lymph nodes. 

Result: Death; shock in forty-eight hours. 


This seems to be a case of primary tuberculosis in the 
breast. 


Case vi. R. P., a negro woman, aged thirty-seven, nullipara, was 
admitted October 24, 1933, complaining of a mass in the upper outer 
quadrant of the right breast which she discovered nine months ago and 
which has gradually enlarged. It has become slightly painful within the 
last three weeks. 

Past Historv: This was negative for tuberculosis. Patient was never 
pregnant. In 1924 a swelling appeared in the right side of the neck, diag- 
nosed as adenitis. It subsided within three months. 

Family History: This was negative for tuberculosis. 

Physical Examination: In the upper outer quadrant of the right breast 
was a tender, hard, fixed mass with the overlying skin attached, with pig- 
skin appearance and a very small sinus just above the nipple from which 
a thin, watery secretion exuded. There were palpable axillary lymph 
nodes. The breast was not fixed. Lungs were negative. X-ray of chest was 
negative for tuberculosis and metastases. Further examination revealed 
a large fibroid tumor extending up above the umbilicus. Wassermann 
was negative. 

Clinical Diagnosis: Cancer of the breast. Uterine fibroid. 

Patient was given 1000 R. units over the breast and drainage areas. 
Two weeks later, readmitted for radical breast amputation which was 
done after the Stiles technique with cautery knife. 

Pathological Report: The specimen consisted of the breast, pectoral 
muscles, axillary fat and lymph nodes. In the outer, upper quadrant there 
was a large, firm mass attached to the skin in certain areas. There was one 
small discharging sinus just above the nipple. The nipple and areola were 
not involved. On section of the mass, there were seen two small cavities 
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containing a yellowish, semicaseous material. The walls of the cavities 
were firm, moist and pink. Axillary nodes were slightly enlarged and 
on section were specked with dewdrop-like nodules (Fig. 8). 


Fic. 8. Case vi. Tuberculosis of breast with mass. Right breast, right half, on section. 
Note the large lobed area of tuberculosis undergoing central caseation and cavity 
formation. Axillary lymph nodes are slightly enlarged and on section flecked with 
miliary tubercles. Photograph. 

Microscopic Examination: The breast and tissue mass showed marked 
fibrosis, particularly in the mass where only small islands of breast tissue 
were seen. A large accumulation of small, round cells was present (Fig. 9). 

Axillary nodes showed the normal structure to be obliterated by an 
infiltration of lymphocytes. In a few areas typical multinucleated giant 
cells were present in the center of the lymphocytic accumulations. 

Anatomical Diagnosis: Tuberculosis of breast and lymph nodes. 

Result: Recovery from operation. Discharged November 22, 1933. 
Reported well November 1, 1934. 
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This appears to be a case of primary tuberculosis of the 
breast but possibly secondary to a cervical tuberculous adenitis 
nine years ago. 


+ 
Fic. g. Case vi. Tuberculosis of breast with mass. Cells of tuberculosis have infiltrated 


breast tissue giving place to caseous necrosis in center of mass. Photomicrograph 
X 200. 


Clinically this case could not be distinguished from cancer 
of the breast. 


Casevi. A. W., a negro woman, para 3, aged twenty-three. Admitted 
January 27, 1933, complaining of a lump in the left breast of eight months’ 
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duration which followed an abscess of the left breast which developed 
ten days after labor. This abscess was incised. Healing was prompt but 
the lump has remained since and has enlarged in the last three months. It 


Fic. 10. Case vit. Tuberculosis of breast with beginning ulceration. Left breast contains 
a tuberculous mass in upper and another in lower outer quadrant. Nipple is retracted. 


Photograph. 


was not painful. 

Past History: This was negative for tuberculosis. She has had three 
pregnancies which resulted in miscarriages at the 5th, 7th, and 8th months. 
Syphilis was contracted in 1931. 

Family Historv: No tuberculosis. 

Physical Examination: Patient was well developed and _ nourished. 
Lungs were negative. X-ray of chest was negative. In the left breast were 
two hard, nodular masses about the size of golf balls, one in the upper 
outer quadrant and one in the lower outer quadrant. The nipple was 
retracted. The overlying skin was fixed and dimpled. The breast was fixed 
to the pectoral muscles. The axillary lymph nodes were palpable, hard, 
freely movable and not tender (Fig. 10). The Wassermann was 4+. 
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Clinical Diagnosis: Cancer of the breast. 
Patient was given 1000-R units over the breast and drainage areas. 
Readmitted to hospital, February 18, 1934 and at this time the mass in 


Fic. 11. Case vu. Tuberculosis of breast with beginning ulceration. Left breast, left 
half, on section. Honeycombed, tuberculous area is seen under nipple. Axillary lymph 
nodes are enlarged and on section are specked with miliary tubercles. Photograph. 


the breast had been reduced to one-third its original size. The radical 
operation was done February 22, 1934 by the Stiles technique with cautery 
knife. 

Pathological Report: The specimen consisted of the breast, pectoral 
muscles and axillary fat and lymph nodes. The breast was covered by an 
elliptical piece of skin. The nipple was retracted and the skin was fixed 
about the areola and over small areas in the outer, lower quadrant. On 
section a yellow honeycombed friable area was present, filled with a thin, 
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greyish, yellow exudate. This area was not sharply circumscribed. The 
axillary lymph nodes were large, pink and soft with just visible, gray, 
translucent, firm nodules (Fig. 11). 


Fic. 12. Case vit. Tuberculosis of breast with beginning ulceration. Note pus filled 
cavity, above; and wall with characteristic tuberculous elements, below. Photo- 
micrograph X 200. 


Microscopic Examination: Marginal section of the area described grossly 
showed it to consist of solitary and conglomerate tubercles composed of 
typical multinucleated giant cells, epithelioid and lymphoid cells. The 
larger conglomerate areas showed caseation (Fig. 12). Axillary lymph 
nodes showed typical tubercle (Fig. 13). 
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Anatomical Diagnosis: Tuberculosis of breast with beginning ulceration 
and axillary lymph nodes. 
Result: Recovery uneventful. Discharged March 10, 1934. Reported 


Fic. 13. Case vu. Tuberculosis of breast with beginning ulceration. Axillary lymph node 
showing a miliary tubercle. Photomicrograph X 350. 


well November, 1934. 


This case seems to be primary in the breast. Its history 
suggested tuberculosis. The physical examination strongly 
suggested cancer. 


Case vi. W.E. S., a white woman, para 7, aged forty-six. Admitted 
September 3, 1933, complaining of a mass in the upper, outer quadrant 
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of the right breast which she discovered four weeks previously. The mass 
was not painful. 

Past History: This was negative for tuberculosis. She was the mother 
of seven children and had had three miscarriages. An abscess of the right 
breast developed after the birth of the first child twenty-seven years ago. 
This was incised and healed promptly. 

Family History: This was negative for tuberculosis. Grandfather died 
of cancer of the lip. Great grandmother died of cancer of the breast. 

Physical Examination: Patient was well developed and nourished. 
Lungs were negative for tuberculosis and cancer. In the upper, outer 
quadrant of right breast was a hard nodular mass, irregular in outline, not 
painful, fixed to the breast and chest wall. The overlying skin was attached 
and dimpled. The nipple was retracted. The axillary lymph nodes were 
palpable, not tender, but freely movable. Wassermann test was negative. 

Clinical Diagnosis: Cancer of the breast. 

The patient was given 800-R. units over the breast and drainage areas. 
She was readmitted to the hospital three weeks later. The radical operation, 
after the Stiles technique, was done with a cautery knife. 

Pathological Report: Specimen consisted of breast, pectoral muscles, 
axillary fat and lymph nodes. On palpation one felt a firm, irregularly 
outlined mass in the upper, outer quadrant, which on section was gray 
and translucent with small yellowish white areas. The axillary nodes were 
enlarged, firm and on section the seat of just visible, bluish white, trans- 
lucent nodules. 

Microscopic Examination: Breast showed miliary and conglomerate 
tubercles in and between the mammary lobules. Early miliary tubercles 
were scattered through the axillary nodes. 

Anatomical Diagnosis: Tuberculosis of breast and axillary lymph nodes. 

Results: Recovery. Discharged on the tenth day. Reported well Novem- 


ber 1, 1934. 

This seems to be a case of primary tuberculosis of the 
breast which historically and clinically was indistinguishable 
from cancer. 


SUMMARY 


In the 8 cases here reported (Table 11), the average age 
was thirty-two years; youngest twenty years, oldest forty-six 
years. The nodular type was present in 7, the sclerosing type 
in one. The left breast was involved in 4, the right in 4. The 
upper outer quadrant alone was the seat of disease in 2, the 
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inner lower quadrant alone in one, the outer lower quadrant 
alone in 2, the inner lower quadrant In one, and the outer 
lower and outer upper quadrants together in 2. The tuber- 
culous mass was fixed in all 8 cases. The overlying skin was 
attached to the mass in 7 cases and not attached in one case. 
Pig-skin appearance was present in 6, including the mixed 
case (11) of carcinoma and tuberculosis, and not present in 2. 
Retraction of the nipple was present in 5 and not in 3. No case 
gave a history of discharge from the nipple. The breast was 
fixed to the chest wall in 5 cases and not so in 3 cases. A sinus 
was present in 4 cases and absent in 4. Axillary nodes were 
palpable in 7 cases. Clinical evidence of tuberculosis elsewhere 
in the body was present in only one case of the 8. The initia! 
symptom was a lump in 6 cases, painful in 2 and not painful 
in 4 cases of the 6. An acute abscess was the initial symptom in 
2 of the 8 cases. Only one case gave a positive past history 
of tuberculosis and possibly one other (v) who reported 
adenitis of neck nine years previously. Family history was 
negative in all cases. Only one case gave a history (vim) of 
previous acute inflammation of breast. Five of the 8 cases 
gave a history of lactation, 6 of the 8 of pregnancy and 2 had 
never been pregnant. The shortest time from onset to admis- 
sion to hospital was four weeks: the longest time one and one- 
half years. The Wassermann reaction was positive in 3 cases, 
negative in 4, not recorded in one. The clinical diagnosis was 
tuberculosis in 2, carcinoma in 6. Tubercle bacilli were 
demonstrated in none. The diagnosis of tuberculosis of the 
breast was made by microscopic study of the tissues in all 
8 cases. Six of the 8 patients were reported living and well; 
1 eight years, 1 four years, I two years, and 3 one year each, 
after the operation. One patient died of shock within twenty- 
four hours after operation and one (11) died of metastatic 
cancer fifteen months after operation. 


COMMENT 


Tuberculosis of the breast is not as rare as the literature 
would lead one to infer. 
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Uncertainty still exists as to the mode of infection. The 
theory of the lymphatic route is strengthened through the 
recognition of the intimate relationship between the intra- 
mammary lymphatics and the axillary and mediastinal lymph 
nodes. However, the hematogenous route is not precluded. 

The great majority of cases are, strictly speaking, second- 
ary; although the primary focus may not be demonstrable and 
for these, the classification of “primary” should be retained 
for practical reasons, as the prognosis and treatment differ 
greatly. 

The possibility of the entrance of the tubercle bacilli 
through the ducts or through a surface wound is recognized, 
though this must occur very rarely. 

Differential diagnosis is difficult, particularly so in the 
early stage of the primary form. 

Biopsy is necessary to confirm clinical impressions. 

Preoperative radiation, followed by cautery knife excision 
and postoperative radiation is recommended.* 
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DISCUSSION ON PAPERS OF DRS. RODMAN AND McGEHEE 
AND SCHMEISSER 


Dr. C. Jerr Mitter, New Orleans, La.: I think the profession will 
promptly subscribe to the idea of these breast conditions being of hormone 
origin, and it will probably lead at once to the extension of the hormone 
treatment. One practical point I think might be worthy of mention. 
Some sixteen years ago I insisted upon reviewing the histories of these 
lesions upon a pelvic examination, and I found the condition so frequently 
associated with pelvic conditions that I now never make suggestions after 
examination of the breast without insisting upon a pelvic examination. 
Even though it be of hormone origin a pelvic examination will often give 
us the reason for this hormone imbalance. It is interesting to note how 
often one finds these conditions in the breast associated with small 
fibroids, and especially the cases starting in the beginning of menstrual 
life with prolonged profuse menstruation. 

I think it should be emphasized that instead of starting out at once 
with laboratory studies as to whether the condition is due to excess of 
hormone or failure of hormone we should clear up any condition which 
might account for the hormonal dysfunction. 

Dr. J. Stewart RopMAN (Closing): I am very much interested in 
Dr. Miller’s comment and think he is right. The profession does recognize 
that the ovarian hormones are the activating factors in these conditions, 
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but the most important point I wish to bring out is that even so we cannot 
overlook the fact that in from 15 to 20 per cent malignant disease is asso- 
ciated with chronic cystic mastitis. 

I was interested in Dr. McGehee’s paper, for it happens that one of 
the earliest cases of association of carcinoma and tuberculosis of the breast 
was reported in my father’s monograph. At that time it was a very rare 
coincidence of lesions, and it is now interesting to hear that he has collected 


20 of these cases. 


PERMANENT RESULTS OF IRRADIATION FOR 
INOPERABLE CANCER 


AND REMARKS ON IRRADIATION AS A PREOPERATIVE 
TREATMENT IN OPERABLE CANCER OF THE BREAST 


JosepH Cott BLoopcoop, M.D., F.A.C.S. 


BALTIMORE, MD. 


WANT to present first a brief abstract of a history of a 

cancer of the breast which came under my observation on 

June 15, 1932 and which I referred to Dr. Howard A. 
Kelly and his son, Dr. Edmund Kelly, for irradiation. This 
patient and her doctor have just written me (December, 1934) 
that there is no evidence of involvement of the glands in the 
axilla which were not removed, and no evidence of local 
recurrence in the huge skin-grafted area which followed the 
excision of the disease in the chest wall, fully three months 
after irradiation was completed. 

We have the microscopic proof that the disease in the 
breast was fully developed scirrhous cancer, because we found 
in the inflammatory tissue, left after the irradiation, small 
areas, here and there, of cancer, but Dr. and Mrs. Gey were 
unable to cultivate the cell from this tissue. As far as I know 
this is the first instance of an undoubted breast cancer treated 
by irradiation in which the remains of the cells refused to grow 
in vitro. There is no question that most of the cancerous tissue 
could not be recognized under the microscope after this period 
of irradiation. 

Remember, the tissue was taken for culture at least three 
months after the completion of the course of irradiation. Yet, 
at the time of operation, tissue taken for both sections and 
culture was negative in the culture, but positive in the sec- 
tions. There was no question, therefore, but that, clinically 
and microscopically, this was a true cancer of the breast, and 
the infiltration of the chest wall was so extensive that the 

490 
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operator considered it inoperable at the beginning of the 
irradiation treatment. 
I do not propose, in this paper, to go into details which will 


Fic. 1. Photograph of patient June 22, 1932, before irradiation and complete operation. 


be left for a second paper. 

At the operation at which we removed the disease in the 
chest wall such an extensive dissection was required that the 
operation was interrupted before beginning the complete 
axillary dissection. The patient’s general condition had 
suddenly become very serious, although there was no loss of 
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blood. The patient recovered slowly from this operation and it 
was some weeks before the skin grafting could be performed. 
Figure 2 illustrates the appearance of the patient after the 


Fic. 2. Appearance of patient after skin grafting. 


skin graft, giving an idea of the extensiveness of the operation. 
At the time of the operation no glands could be palpated in the 
axilla. We have no microscopic proof that the axillary glands 
were involved, but it is difficult to imagine a cancer of this 
extent in the breast and apparently infiltrating outside the 
breast not having caused metastasis to the axillary glands. 

I have a second somewhat similar case treated by Dr. C. M. 
Henry of the Cancer Clinic in Regina, Canada, in which we 
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have proof of metastasis to the axilla, because a single gland 
was excised and subjected to microscopic section before treat- 
ment by irradiation was begun. Dr. Henry writes me under 
date of December 11, 1934, that this patient is well today, a 
post-irradiation period about identical with that in my 
case. 

This observation I have had with Dr. Kelly and his son and 
with Dr. Burnam and Dr. Neill and others clearly demonstrates 
to me that there is a definite place for irradiation in the 
treatment of inoperable cancer of the breast. 

I have before me a letter from Dr. Henry. I personally 
remember and am familiar with the results in his clinic which 
I visited more than a year ago, and he is still enthusiastic 
after his larger and longer experience and will soon make a 
detailed report. I will not steal his thunder, except to say that 
my experience still demonstrates both the value of irradiation 
properly performed in apparently inoperable cases, and pre- 
operative irradiation in operable cases. 

At the present time, the opinion of the majority of my 
surgeon colleagues favors the complete operation at once on all 
clinically malignant, but operable, breast tumors. I am con- 
fident that the experience of Mr. Keynes and his colleagues 
in London and of Dr. Henry, and more recently of Drs. Kelly 
and Burnam and their associates, agrees with mine: that there 
is no danger whatever in giving preoperative irradiation to 
clinically operable breast cancers, and my personal experience 
with cases referred to Dr. Burnam and his associates teaches 
me that there is no danger in delaying the complete operation 
from two to three months devoted to a thorough course of 
irradiation. I have some cases now in which, although the 
cancer cell is still to be stained in the microscopic sections, 
there is no growth, and in most of these early cases there is no 
evidence of metastasis to the axilla. In one case in which there 
Was microscopic evidence of metastasis there was no growth 
in the tissue culture. As to just how long preoperative irradia- 
tion should be continued in operable, but clinically malignant 
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tumors of the female breast, there is considerable disagreement. 
The majority of operators are willing to give irradiation a 
trial in hopeless and inoperable cases, but apparently as yet 
they wish to rush to surgery in all operable cases, whether the 
disease is clinically malignant, or found to be malignant at the 
exploratory incision. 

However, there is an increasing number of operators, radio- 
therapeutists and pathologists who are beginning to feel that 
the moment preoperative irradiation begins the danger of 
delay is averted, that is that there is ample time to give as 
much irradiation as may be necessary. 

I have moved very cautiously in the past two and one-half 
years, and have worked largely with Dr. Kelly, Dr. Burnam 
and their associates. This allowed the comparison with radium 
emanations in large doses and the heavy deep x-ray therapy. 
There is still considerable difference of opinion among the 
most experienced radiotherapeutists, and apparently it Is a 
good plan to be able to compare the different methods. At the 
present moment, in my observation, it is the experience and 
training of the radiotherapeutists that counts most, and I have 
been able to compare the results of many clinics in England, 
Canada and in the United States. I hope the readers of this 
article will readily understand me when I make the statement, 
which is a repetition of what has already been said in this 
paper, that: If there is no internal metastasis, there is no danger 
of its taking place or of further involvement of the axillary 
glands after properly performed preoperative irradiation. At 
present, throughout the entire world, the modernly and 
efliciently trained operator fears and wishes to avoid any delay 
the moment the diagnosis of cancer of the breast has been 
made, clinically or at biopsy. Apparently we have enough evi- 
dence to conclude that this is based on fear and not on facts, 
and on the most careful study of my cases up to date, my 
entire evidence confirms the statement that there is no danger 
from further delay if the time is taken for proper preoperative 
irradiation. 
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It is to be remembered that in more and more clinics the 
number of cases of cancer of the breast is becoming relatively 
smaller and smaller; many more women are reporting for 
examination immediately after discovering a lump. I hesitate 
to give the figures of my own clinic, as cancer cases are growing 
relatively fewer and benign conditions of the breast more 
frequent. At present almost go per cent of breast cases are 
clinically benign and perhaps 10 per cent clinically malignant. 
Of course, all the clinically malignant cases are now irradiated 
first, no matter what the degree of malignancy may be. Of the 
clinically benign cases about 10 or 15 per cent are subject to 
irradiation, previous to operation. Of the clinically benign 
tumors from 10 to 15 per cent are submitted to biopsy, and 
over one-half of these are microscopically benign or doubtful. 
The percentage of microscopically definitely malignant varies 
with the training of the pathologist. 

Recently it has become my rule to excise all clinically 
benign or doubtful tumors—irrespective of their micro- 
scopic appearance, unless they are distinctly benign, to irradi- 
ate them while submitting the sections to all the members of 
my clinic, and in all cases in which we diagnosed distinct cancer 
irradiation is finished before the complete operation is per- 
formed. And this is our advice when completely excised tumors 
are sent to the laboratory for diagnosis. We advise immediate 
irradiation over the axilla to be followed by irradiation over 
the breast in all doubtful and malignant tumors. When the 
section Is distinctly benign, we advise that irradiation bestopped. 

When the section is distinctly malignant, we advise to 
finish the course of irradiation and then perform the complete 
operation. 

Today, too many complete operations are performed for 
cancer of the breast after excision of the lump and microscopic 
study with the conclusion that it is malignant or doubtful. I 
am convinced that we have suflicient evidence to demonstrate 
that closure of the wound after the excision of a tumor of the 
breast and thorough preoperative irradiation promise the 


JOSEPH COLT BLOODGOOD 


496 


patient more, even when the axillary glands are involved, than 
the immediate complete operation without irradiation. There 
is sufficient difference of opinion, however, and both procedures 
will be followed in various proportions by the different opera- 
tors of the civilized world. Those who give preoperative irradia- 
tion, with and without preliminary biopsy, are at present in 
the minority, but their number is gradually increasing, and 
those who are proceeding with immediate operation, because 
of the evidence of a distinctly malignant tumor, although still 
in a majority, are diminishing in numbers. 

Nevertheless, surgeons, pathologists and radiotherapeutists 
as well as general practitioners do not realize that the most 
important thing to accomplish today is to get women to be 
examined within two weeks after the first discovery of the lump 
or of any other sign or symptom of a breast lesion. When the 
complete operation is performed for cancer of the breast, at 
least 70 per cent will be living at the end of five years, and there 
will be very few recurrences, when the glands had not been 
involved, after five years. When the axillary glands are 
involved, five year cures drop to 20 per cent, and at the end of 
ten years to 10 per cent. As to how much better these results 
will be when all breast cancers receive preoperative irradiation, 
we have not yet the evidence to allow any conclusions, except 
that they will be as good or a little better. 

The thing for all of us to do is to try to increase the number 
of women who are examined at least within two weeks after the 
first discovery, and in this group improve the technique of the 
examination so that no cancer case will be overlooked because 
of the failure of preliminary biopsy, and no benign case will 
be mutilated by the complete operation for cancer of the 
breast. 

Remember, the picture I was most impressed with between 
1892 and 1900 when I was resident surgeon of Dr. Halsted’s 
surgical clinic at Johns Hopkins Hospital was that 80 per cent 
of breast tumors which came to the clinic were malignant. 
Today in my own clinic about 10 per cent are malignant. This 
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does not mean that cancer is on the decrease, but more benign 
and doubtful lesions of the breast come under observation 
within the first two weeks of their discovery, and do not 
develop into cancer; they often disappear entirely. The most 
difficult problem which breast lesions present today is that of 
their diagnosis by some form of biopsy, and the proper pre- 
operative irradiation. 


ENDAMOEBA HISTOLYTICA 


INCORRECT DIAGNOSIS AND TREATMENT 
A POTENTIAL SURGICAL CATASTROPHE 


EpcAar P. HoGAn, M.D., F.A.C.S. 
BIRMINGHAM, ALA. 


EDICINE and surgery and the human race are 

everlastingly indebted to the large number of able 

investigators who have contributed to our knowl- 
edge of human amebas and the disease caused by Endamoeba 
histolytica. In 1873, Loesch, of St. Petersburg, Russia, sub- 
mitted autopsy findings of a case in which during the patient’s 
illness amebas were found in the stool. Koch, in 1883, demon- 
strated motile amebas in a liver abscess and Kartulis, in 1887, 
confirmed his findings. Councilman and Lafleur, in 1891, 
studied the amebas and the autopsy lesions of Loesch’s case 
and stated that they are characteristic of those known to be 
produced by Endamoeba histolytica. Authorities agree that 
there are at least five different species of intestinal amebas 
belonging to four distinct genera. Walker, in 1911, stated 
definitely that Endamoeba histolytica is the only pathogenic 
ameba. Sir Leonard Rogers, in 1903, demonstrated that the 
earliest amebic multiple abscesses of the liver commence in 
the terminal branches of the portal vem. McDill, in tort, 
said: ‘‘Wonder is that abscesses of the liver are not more 
frequent because amebas and other bacteria reach the liver 
through the blood-stream more or less constantly during an 
intestinal infection.”’ Practically all authorities agree that the 
liver becomes infected secondarily from the infected intestine 
and that the organisms are conveyed to the liver through the 
portal blood-stream. Some believe that the lymphatics and 
the peritoneal cavity may also convey the organisms to the 
liver. 
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Musgrave, in 1910, stressed the fact that in a large number 
of cases of amebic infection possibly half of the patients do 
not present symptoms of diarrhea or dysentery, but on the 
contrary constipation. He also called attention to the protean 
symptoms tn such cases. His observations have been confirmed 
by practically all investigators and observers of cases of 
Endamoeba histolytica infection. 

Fitz, of Boston, in 1886, singled out the appendix as the 
location of the primary lesion in most acute affections of the 
right iliac region. We are still, however, confronted with the 
fact that the cecum Is the predominating location of the infec- 
tion in some cases producing symptoms and physical and 
laboratory findings which are identical with those produced by 
an infection having its origin in the appendix. Mortalities 
occur, even In the apparently uncomplicated operative case. 
It is recognized by surgeons generally that the mortality In 
appendicitis is greater than it should be, and that purges should 
not be given to a patient with suspected appendicitis. It is 
known that there should be an early diagnosis and prompt 
operation. Factors that contribute to prevent the early diag- 
nosis and operation have been discussed by many surgeons. 
For years, and especially recently, cases have been reported 
in which deaths have followed abdominal surgical operations 
in which Endamoeba histolytica infection was shown post- 
operative and at autopsy to be the cause of death. The writer 
believes that Endamoeba histolytica infection has been and 
is the insidious cause of many unaccountable medical and 
surgical deaths. 


APPENDICITIS CAUSED BY ENDAMOEBA HISTOLYTICA 
INFECTION 


McDill stated in 1911 that “‘the appendix does not seem 
to play the expected réle during intestinal amebiasis, but many 
of our cases of chronic appendicitis date from an amebic 
dysentery, and it has long been suspected that latency in such 
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appendices was perhaps responsible for recurrent attacks of 
amebic colitis, and also perhaps might explain the liver 
abscesses that occur without discoverable lesions in the bowel, 
and without any recent history of dysentery, the so-called 
primary infection of the liver. The gross appearance of some of 
these appendices is a peritoneal redness from vascular injec- 
tion, with a similar zone spreading from the base of the 
appendix over the surface of the cecum. In spite of the utmost 
care all good specimens of these appendices were unfortunately 
ruined for microscopical examination for parasites.” Mus- 
grave, In 1g10, reported the autopsy findings of 3 cases of 
amebiasis with death from peritonitis following perforation of 
the appendix. The perforation of two of them was produced by 
amebic ulceration, the other by an unknown cause, not amebic. 
This case shows that a patient with Endamoeba histolytica 
infection in the colon may have an attack of appendicitis not 
of amebic origin. Lenz, in 1910, reported one case of appendicitis 
in amebic dysentery. The appendix was removed, but as far 
as the report shows, was not examined to determine whether 
or not amebas were present. Le Roy des Barres, in 1912, 
reported 3 cases of appendicitis occurring In conjunction with 
or following amebic dysentery. Vives, in 1918, stated that true 
appendicitis may occur in acute dysentery, ulceration of the 
appendix giving rise to the clinical symptoms of appendicitis. 
The condition is usually first revealed at necropsy. Lund and 
Ingram in 1933 reported 4 cases of Endamoeba histolytica 
infection. One had typical symptoms and laboratory findings 
of acute appendicitis in which diarrhea was not present until 
the day following the operation. Postmortem microscopic 
examination of the ulcers of the bowel revealed Endamoeba 
histolytica infection. In one case exploratory laparotomy and 
appendectomy were performed. At autopsy the large intestine 
was found to be greatly distended with masses at the cecum, 
transverse colon and rectum, sights of large ulcerations. The 
ulcerated areas showed many amebas. The third patient of 
Lund’s series is unusually interesting. 
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About July 28, he began to feel tired and feverish and to have a head- 
ache. There were no abdominal symptoms. The temperature was 102°F. 
and the leucocytes 8000. This condition continued for two weeks when 
he began to have diarrhea—three or four movements a day. Three days 
later he had a sudden severe pain in the abdomen and right shoulder with 
spasm of the entire abdomen and tenderness in the right lower quadrant. 
Two days later he was taken to a hospital. The leucocyte count was 25,000. 
A barium enema showed moth-eaten irregularities of the cecum and 
ascending colon. August 19 an abscess in the right lower quadrant was 
drained. August 24 a right subphrenic abscess was drained. The patient 
died August 26. The autopsy showed a large abscess in the right lobe of the 
liver. The liver sections merely showed chronic suppurative inflammation. 
The liver abscess wall was honeycombed and ragged in appearance. 
Microscopic examination of rectal ulcers and the appendix showed invasion 
by Endamoeba histolytica, with accompanying cellular infiltration. 


Weinberger, in 1934, reported a case of appendicitis with 
typical symptoms of an acute attack. The appendix was 
removed promptly and the following day the patient developed 
diarrhea. On stool culture Bacillus dysenteriae was found more 
than ten days later, and about thirty days after the initial 
attack Endamoeba histolytica was found in the stool. Lynch 
says, ““amebic appendicitis is a natural extension from the colon 
and is usually continuous with amebic ulceration of the caecum, 
although it has been reported as occurring independently of 
neighboring cecal ulceration.”’ In the study of some thousands 
of appendices removed at operation he has never recognized 
an amebic appendicitis, although amebas have been found in 
the lumen. Dr. A. A. Johnson says, “I have seen one patient 
in Council Bluffs, Iowa, whose appendix was removed, the 
patient went home and returned later to the hospital with 
perforation and death within twenty-four hours after admis- 
sion. The laboratory examination by me showed the patient 
to be infected with Endamoeba histolytica.”’ Harrison reported 
a case in which a clinical diagnosis of carcinoma of the colon was 
made. On operating the hepatic flexure, the ascending colon 
and the first part of the transverse colon were found to be 
involved in an inflammatory tumor mass. An ileostomy was 
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done and the appendix removed. The appendix showed amebic 
ulceration. After operation Endamoeba histolytica was found 
in the stool. The patient died and no autopsy was obtained. 
Asher and Kraemer, in reporting 5 cases of Endamoeba 
histolytica infection observed in private practice in New Jersey, 
found that an early appendectomy had been performed on two 
of them without relief of symptoms. 

Dr. James E. Thomas, Second Surgical Division, The 
Roosevelt Hospital, New York, permits me to report an 
unpublished case of his: 


Case No. B343429, Second Surgical Division, Roosevelt Hospital, New 
York City. Miss V. L., aged eighteen years, actress. 

This patient was admitted to Roosevelt Hospital on August 14, 1934, 
complaining of pain in the abdomen, nausea and vomiting. Her past 
history was essentially negative although she had had several attacks of 
right lower quadrant pain during the past two years but nothing like the 
present attack. She was always constipated and resorted to ene..as rather 
than cathartics for relief. Her diet has always been liberal, but due to her 
profession she had always eaten in hotels and restaurants. Incidentally, 
she had been on the stage since the age of seven. 

Present Illness: About seven days ago, she began to complain of gas in 
the abdomen, which was associated with mild degree of discomfort. How- 
ever, it did not necessitate confinement to bed. After three days the pain 
became so severe that she was forced to go to bed. It was associated with 
general malaise and she believes that she had some fever. The night before 
admission, because of her constipated state, she was given milk of mag- 
nesia. Two hours later she had her first bowel movement which rapidly 
developed into a diarrhea and during the remainder of the night she was 
at stool almost continually. The pain in the abdomen increased steadily 
in intensity and became associated with nausea and vomiting. 

Physical examination, on admission, revealed an acutely ill young girl, 
recumbent posture, with thighs flexed on abdomen. Head and neck nega- 
tive. Teeth in good condition. Tongue coated. Breath fetid odor. Chest and 
lungs clear throughout. Heart of normal size, rate and rhythm. No mur- 
murs. Pulse 120; respiration 22. Abdomen slightly distended. There was a 
definite resistance to the palpating hand over the whole right lower quad- 
rant, with a suggestion of a mass. Palpation over the whole lower abdomen 
was excruciatingly tender, with point of maximum intensity over McBur- 


ney’s point. Rebound tenderness everywhere. 
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Laboratory Findings: Urine yellow, cloudy in appearance, acid reaction. 
Specific gravity 1.018, trace of albumin. No red blood cells in urine; no 
white blood cells. No casts. Blood findings: w. B. c. 13,650, polynuclears 
89 per cent, mononuclears 11 per cent. Bleeding time three minutes, clotting 
time three and one-half minutes. Temperature by rectum was 100°F. 

Diagnosis of acute appendicitis, with probably local peritonitis, was 
made, and operation performed two hours after admission, on August 14, 
1934. Gas, oxygen, ether was given. 

Pathology: The appendix was essentially normal except for some infil- 
tration about its base but the entire cecum was involved in an acute 
inflammatory process which made its walls indurated and about two or 
three times Its normal thickness. In addition, there was a considerable 
enlargement of the cecal glands, extending out into its mesentery and an 
enlargement of the mesenteric glands about the terminal ileum. There was 
a slight amount of free peritoneal fluid, serosanguinous in nature. The 
inflammatory reaction was entirely limited to the cecum itself and did not 
extend up along the ascending colon. 

Procedure: Through the usual McBurney incision, the peritoneum was 
opened and the pathology located. The appendix was removed and a 
moderate sized gland was removed from the cecal wall for biopsy. The 
peritoneum was closed without drainage. The muscles and fascia were 
sutured with plain catgut, interrupted black silk to the skin. Time one-half 
hour; condition: fair. 

Course: During the first four days postoperatively, the temperature 
ranged between 103.8° and 101.4°. Her abdomen was moderately distended. 
She complained of wound pain and severe backache and seemed rather 
toxic and drowsy. During this time, her distention was attacked by means 
of rectal tube, flaxseed poultices and enemata. She passed a moderate 
amount of gas and finally on the fourth day postoperatively considerable 
amount of soft, watery, brown fecal return was obtained, associated with a 
great deal of flatus. From that time until one hour before death, her 
abdomen was soft and only tender over the cecum and entire ascending 
colon, where there was definite resistance to the palpating hand. On the 
fifth and sixth days postoperatively the temperature showed the same 
range but a rectal tube was kept in almost constantly and the material 
collected in a bottle was of the same thin watery brown flocculent nature, 
with an extremely foul odor. On the seventh postoperative day, she started 
with a real diarrhea and had thirteen stools. On the eighth day, she had 
thirteen stools and on the day of death six stools, dying at 9:05 P.M. on 
August 23. 

On the fourth day postoperatively, her first stool was sent to the 
laboratory for examination and culture but it was not until the eighth 
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postoperative day, August 22, that Amoeba histolytica was discovered 
and was confirmed on subsequent stools. No encysted forms were found 
and cultures were negative for any of the forms of bacillary dysentery. 
Another interesting finding was a complete lack of gross blood or mucus 
in feces at any time throughout the entire course of her illness. 

On August 22, immediately following the discovery of Amoeba his- 
tolytica, 1 c.c. of emetine hydrochloride was given subcutaneously. On 
August 23, grain 34 was given intramuscularly. 

Sigmoidoscopic examination on August 23 revealed typical ulcers, at 
the base of which the amoebas were found. 

On August 22, following early circulatory collapse, 500 c.c. of citrated 
blood were given by the indirect method which was followed by distinct 
improvement in her general condition and on August 23, when circulatory 
collapse again set in, a continuous infusion of saline with 3 per cent glucose 
was instituted which was continued until shortly before her death. 


The preoperative findings in a case operated on by me in 
1914 were typical of an acute case of appendicitis. The opera- 
tive findings, the technique of the operation and the post- 
operative treatment were as usual in simple appendectomies. 


The patient did well for five days, after which, he, a man thirty-three 
years of age, a Hillman Hospital case, began to have intestinal hemor- 
rhages. He grew progressively worse and died on the seventh postoperative 
day. An autopsy was performed by Dr. George S. Graham. The findings 
reported by him are so typically characteristic of the pathology of Enda- 
moeba histolytica infection, involving the cecum, liver and appendix, they 
serve largely the purpose of a discussion of the pathology of Endamoeba 
histolytica infection. 

In the right iliac fossa there was an abscess that was partially walled 
off from the general peritoneal cavity. It contained pus and a small amount 
of fecal material. It appeared to center about an area of perforation in the 
wall of the cecum. On the surface of the cecum there was a recent appendec- 
tomy wound. It appeared to be clean, with normal repair in progress. The 
mesenteric lymph nodes were slightly enlarged, usually reddish and 
occasionally hemorrhagic. The appearance of the cecum was striking. It 
presented numerous ulcers from 0.5 to 3 cm. in diameter, with soft, necrotic, 
overhanging walls and a central cavity filled with a yellowish, or, at times, 
black, gelatinous material. The marginal intact mucosa was often exten- 
sively undermined, and neighboring ulcer cavities appeared in some cases 
to be connected by fistulous tracts extending laterally in the deeper levels 
of the wall beneath bridges of intact mucosa. In some cases the undermined 
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mucosa of the large ulcers hung as ragged masses from the ulcer margins, 
or the necrotic tissue of the ulcer cavity may have separated so as to form 
a polypoid mass adherent by a pedicle to the excavated walls. The ulcera- 
tive process had involved the intestinal structures to varying depths. In 
many cases the inner muscular coat was exposed, and occasionally it 
appeared to have been invaded, or even destroyed, so that the serosa 
formed the floor of the ulcer, at least in part. In an ulcer situated 4 cm. 
below the ileocecal valve there had been complete perforation of the bowel 
wall. This perforation communicated with the abscess already noted in 
the right iliac fossa. 

Section through one of the numerous ulcers of the cecum revealed 
characteristic undermining of the mucosa, whose divided edges partially 
covered a cavity filled with faintly stained tissue debris. The cavity extended 
laterally in the submucosa, and toward the middle part of its floor showed 
progressive involvement of the outer coats. In some of the sections, the 
more central floor consisted only of the serosa. Considering the amount 
of tissue destruction and the resulting exposure of the subepithelial tissues 
to infection, there was a surprising lack of any leucocytic reaction com- 
mensurate with what would be expected in other ulcerative conditions. The 
amebas themselves appeared to excite no leucocytic response, and were 
found in numbers in tissues showing little or no evidence of inflammatory 
reaction. They occurred in the tissue spaces and frequently in the dilated 
lymph vessels. Only rarely could they be found in the smaller blood vessels. 
The marginal tissues of the abscess cavity often showed a considerable 
fibrin deposit. This was especially marked in the exposed serosa of the 
floor. Here, also, there was a considerable leucocytic infiltration, but it is 
noteworthy that the reacting cell was almost always the lymphocyte. 
Polymorphonuclear leucocytes were rare. In some sections the serous 
surfaces of the cecum showed a recent exudate of fibrin and leucocytes, 
and here the polymorphonuclear leucocyte became prominent. No amebas 
were found outside the serosa. 

The appendix was markedly swollen, the cross section of the fixed 
and dehydrated specimen measuring 1.2 cm. in diameter. There was a 
ragged area of ulceration involving about one-quarter of the inner cir- 
cumference of the walls and extending downward irregularly through 
the submucosa to the inner margins of the circular muscular layer. There 
were numerous smaller ulcers with a varying degree of destruction of 
epithelium and underlying tissues. Here the tendency was toward the 
production of a narrow ulcer cavity extending deeply into the mucosa 
and upper submucosa. The lumen of the appendix was filled with leuco- 
cytes, red cells and cellular debris, mingled with which were considerable 
numbers of amebas. The amebas were found in greatest numbers, however, 
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immediately on the margins of the ulcer cavities. They were present also, 
sometimes in abundance, in the glandular crypts adjacent to the active 
ulcers; immediately beneath intact stretches of epithelium; and in the 
connective and lymphadenoid tissues in the immediate neighborhood of 
ulcer cavities. They often contained englobed red blood cells. The amebas 
were usually free in tissue spaces, but in many cases they appeared within 
the lumens of dilated lymph vessels. They appeared to excite no reactive 
inflammatory changes. The ulcer margins usually showed marked fibrin 
deposits. In the deepest part of the two largest cavities there was active 
polymorphonuclear exudation into the cavity and throughout the under- 
lying tissue, where the inflammatory process extended in a wide sector 
outward to involve the muscular coat. Here, the intravascular and peri- 
vascular spaces often showed abundant polymorphonuclear leucocytes. 
The blood vessels were everywhere dilated and engorged, and there was 
frequent interstitial hemorrhage. Small thrombi were frequent. The 
congestion and hemorrhage became especially marked at the mesenteric 
attachment and in the mesenteric tissue itself. The serosa showed in some 
areas well marked polymorphonuclear infiltration, and there was an exu- 
date of fibrin and leucocytes on the peritoneal surface. 

The lymph sinuses were dilated and contained numerous lymphocytes, 
occasional endothelial leucocytes and, at times, moderate numbers of red 
blood cells. The embedding fibrofatty tissue showed, in places, extensive 
hemorrhage with considerable fibrin deposit and active lymphocytic 
infiltration. The central portion of one node was hemorrhagic, and the 
stroma cells showed well-marked degenerative changes. Clumps of bac- 
teria were present toward the central part of the area, and there were 
numerous polymorphonuclear leucocytes, some of which were breaking up. 

The liver weighed 2,080 gm. Between the upper surface of the right 
lobe and the under surface of the diaphragm there was an abscess cavity 
5.5 cm. in diameter, containing a thick red-stained puruloid material. The 
cavity extended downward into the liver substance to a depth of 4 cm. Here 
its wall was covered by a soft, yellowish, ragged layer of fibrin and necrotic 
tissue, and showed, on section, a surrounding zone of deeply congested 
liver substance averaging 1 cm. in width. Deep within the right lobe was a 
second abscess cavity of similar appearance, 4 by 5 cm. in diameter. In 
general, the cut surfaces of liver tissue were reddish brown, the markings 
slightly obscured. The gall bladder was filled with dark green bile. Its 
ducts were patent. Sections through the wall of an abscess showed an 
abrupt erosion of the liver tissue associated with a minimum of leucocytic 
reaction and a variable amount of fibrin formation. The abscess wall was 
irregular, with sharply cut outward extensions of the main cavity, appar- 
ently of recent origin, while on the other hand there were frequent penin- 
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sulas of more or less necrotic tissue projecting from the wall outward into 
the cavity. Here was an explanation for the ragged appearance presented 
by the wall in gross. The cavity contained degenerating cellular material 
and debris. Leucocytes were present in very moderate numbers. There 
were considerable numbers of amebas. Occasional forms showed two 
nuclei. They occurred particularly along the margins of the degenerating 
liver tissue, and occasionally could be found in the superficial levels of the 
more intact parenchyma, where they appeared to lie in the space between 
the endothelial wall of the sinusoids and the cells of the liver cords. The 
eroding process did not involve the tissues of the portal canal to more than 
a slight degree, but occasional amebas occurred in the tissue spaces and 
lymph vessels of the connective tissue of the portal canals forming portions 
of the wall of the abscess cavity. The liver tissue in the zone surrounding 
the cavity showed marked concentric flattening of the parenchymal 
tissues, with dilated and injected sinusoids and more or less extensive 
pressure atrophy of the liver cells. | 

The anatomic diagnosis was: amebic colitis with perforation of cecal 
ulcer; abscess of right iliac fossa and generalized acute peritonitis; amebic 
abscesses of the liver; slight pulmonary congestion and edema, with possible 
early bronchopneumonia; chronic splenitis; old adhesive pleuritis, and 
recent appendectomy. 


The fact that John B. Murphy in the late 80s pleaded for 
prompt interference in perityphlitis is evidence that there 
must have been good reason for Dupuytren, 1827, and others 
insisting that the cecum was the origin of right iliac inflam- 
matory masses with accumulations of pus. They insisted on 
designating the primary pathology in the right iliac region 
by the terms typhilitis and perityphlitis. As we now know 
Endamoeba histolytica produces cecal ulcers, more extensive 
pathology of the large bowel and appendicitis, and that right 
iliac abscesses are formed in cases that are not operated on as 
well as in cases operated on even at the present time, It Is 
reasonable to conclude that such cases existed in much larger 
numbers in the early days of abdominal surgery than at the 
present time. 

The autopsy findings in 50 cases reported by Musgrave in 
1gt0, the patients having died of other diseases or complica- 


ions of Endamoehba histolytica tnfection and 1 hich there 


+ 
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was no diarrhea and Endamoeba histolytica infection was not 
diagnosed, are frequently referred to in the literature. Twelve 
of the deaths and surgical complications were due to Enda- 
moeba histolytica infection. Thirty-eight of the patients were 
distinctly medical cases but the deaths were doubtless largely 
due to the primary Endamoeba histolytica infection with 
lesions in the large bowel. Characteristic amebic lesions were 
present at autopsy in all of the 50 cases. These cases proved the 
insidious nature of Endamoeba histolytica infection. Such 
cases are not only potential surgical catastrophes, they are 
also potential medical catastrophes. 


ENDAMOEBA HISTOLYTICA GRANULOMAS OF THE LARGE 
BOWEL 


Gunn and Howard reported 3 cases of granuloma of the 
large bowel caused by Endamoeba histolytica infection, and 
called attention to the similarity of Endamoeba histolytica 
granulomas to malignant tumors of the large bowel and that 
the symptoms, physical signs and radiologic appearance in 
such cases may be identical with those preduced by carcinoma. 
Diagnosis of carcinoma was made in the 3 cases. Recovery 
followed resection in one case. They have seen several instances 
in which amebiasis and carcinoma were present at the same 
time. Kartulis reported a case of Endamoeba histolytica infec- 
tion in which the wall of the large bowel reached the thickness 
of 22 cm. Four cases showing massive thickening of the cecal 
wall were reported by Runyon and Herrick. Harrison reported 
a case with a clinical diagnosis of carcinoma of the colon. The 
hepatic flexure, ascending colon and the first part of the 
transverse colon were found at operation to be involved in an 
inflammatory tumor mass. Ileostomy and appendectomy were 
performed. There was amebic ulceration of the appendix. 
Endamoeba histolytica was found in the stool after operation. 
The patient died and no autopsy was obtained. Cope says 
when the inflammation caused by the Endamoeba histolytica 
is subacute, the tissue reaction may be considerable, and great 
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edema and swelling of the bowel wall result. Such swelling may 
be evident on palpation through the abdominal wall and may 
cause errors in diagnosis. Lasnier reported several cases in 
which palpable abdominal tumors were present in Endamoeba 
histolytica infection which disappeared under treatment. 
James and Deeks reported a case in which infiltration had 
nearly closed the lumen of the transverse colon and a clinical 
and roentgen diagnosis of a malignant growth was made. 
Endamoeba histolytica on repeated examinations of the stool 
in two hospitals in the Canal Zone were not found. Operation 
for carcinoma was advised but refused. Endamoeba histolytica 
was found in the stool three weeks later for which the patient 
was treated with complete disappearance of the tumor. Two 
other cases, one involving the cecum and the other the sigmoid, 
cleared up under treatment. Desjardins reported a case of 
Endamoeba histolytica infection resembling cancer which 
cleared up under medical treatment. 

Through the kindness of Dr. Frank Wilson the following 


case report is included: 


L. S. Jr., aged thirty-nine. 

Past History. Usual diseases of childhood. Appendectomy fifteen 
years ago. In auto accident five years ago. Fracture of both patellae. For 
past three or four years has had much pain in right side of abdomen off 
and on, with considerable digestive disturbances: gas, hyperacidity and 
constipation. X-rays were negative for any gastrointestinal disorder. Was 
seen by another doctor in October, 1932, who could find no organic trouble. 
Tonsillectomy December, 1932. Went to Chicago World’s Fair last ten 
days of June, 1933. Stopped at Hotel C. Returned home July 2, 1933. 

Present Illness. Began to have pain in abdomen and diarrhea July 4, 
1933. Was seen by Dr. Frank Wilson July 6. Had diarrhea, pain in abdomen 
and slight elevation of temperature. July 9, had several bloody stools. 
Temperature 101°F. Was sent to St. Vincent’s Hospital July 10. Com- 
plained of severe cramp-like pains in abdomen and diarrhea—six to eight 
stools in twenty-four hours. 

Physical examination was essentially negative, except for marked tender- 
ness over right side of abdomen, with some muscle spasm. Point of maxi- 
mum tenderness just above old McBurney incision scar and extending out 
to right flank. Temperature 100°, pulse go, respirations 20, urine essentially 
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negative, w.B.c. 28,000, lymphocytes 10 per cent, polymorphonuclears 
gO per cent, R.B.C. 4,700,000. 

X-rays July 10. Barium enema entered colon unobstructed revealing 
normal rectum and sigmoid. Descending colon spastic. Splenic flexure in 
normal position. There is filling defect at junction of distal and middle 
one-third of transverse colon. Hepatic flexure is normal. There is large 
filling defect in cecum and proximal one-third of ascending colon suggestive 
of tumor. The cecum is fairly movable with marked tenderness on pressure. 
Upon fluoroscopic examination the filling defects produced by multiple 
polypoid tumors within the lumen of cecum and colon could be easily seen 
upon pressure over this area. 

Patient continued to have four or five stools in twenty-four hours. No 
macroscopic blood. Great deal of pain in abdomen, particularly in right 
lower quadrant. July 12: w.B.c. 41,000, lymphocytes 7 per cent, large 
monocytes 2 per cent, polynuclears 91 per cent. July 13: W.B.c. 45,050, 
lymphocytes 5 per cent, polynuclears 95 per cent; feces occult blood, no 
amebas found. July 14: feces examined, same. July 15: feces examined, 
same; W.B.C. 29,350, lymphocytes 8 per cent, large monocytes 2 per cent, 
polynuclears 90 per cent, R.B.C. 3,970,000, hemoglobin 76 per cent. 

Operation. Patient was operated on, after consultation with Drs. 
E. M. Mason, S. L. Ledbetter and Magruder. In view of negative stool 
findings and positive x-ray, diagnosis of carcinoma of cecum and transverse 
colon was made. Through a low midline incision, cecum was palpated and 
tumor mass easily made out. Terminal ileum was cut across about 8 inches 
from ileocecal valve and distal end closed in usual manner. Proximal end 
was then brought over to sigmoid using Rankin clamp and end-to-side 
anastomosis was done between proximal end of ileum and sigmoid. An 
enterostomy was then done higher up on ileum bringing tube out through 
small left rectus incision. Abdomen closed without drainage. 

Patient showed some improvement for about one week, temperature 
and w.s.c. falling. Enterostomy tube drained well but came out on eighth 
day. On tenth day midline incision broke down and began draining feces. 
Patient became gradually worse and died on thirteenth postoperative day. 

Autopsy by Dr. Geo. S. Graham: Permission limited to abdominal 
examination. The body is that of a white man fairly well nourished. There 
is a recent laparotomy wound and incision is limited to slight extension of 
this wound upward. There is a recent enterocolostomy. When slight 
traction is made upon the involved bowel, the wound margins separate 
widely and the ligatures are found to have pulled through the softened 
bowel tissue. A large amount of thin yellow intestinal contents pours out 
of the bowel lumen. ‘The ligated terminal ileum is tightly closed. The wall 


of the entire large int wisn so that it tears readily when 
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traction is put upon it in removal. The small intestine and stomach are free 
of lesions. 

When the large bowel is opened the mucosa is found to be extensively 
ulcerated in its whole length from cecum to rectum. Some ulcers are small 
and superficial, there are patches of yellow necrosis involving the whole 
depth of the mucosa but the usual lesion is a large irregularly outlined 
excavation with overhanging margins and deep floor formed by the sub- 
mucosa or muscular coats and in a few places by the serosa. In the cecum 
and ascending colon there are three deep ulcers that completely perforate 
the bowel wall as this is seen after removal. They were covered inside 
merely by a thin deposit of fibrin binding them to adjoining structures. 
From the margins of some of the ulcers there depend long masses of soft 
dark gray or black necrotic tissue. In many parts of the bowel there are 
only widely scattered islands of surviving mucosa. No gross changes were 
found on inspection of the viscera other than the bowel. The organs.were 
not removed. Fresh preparations made from the bowel surface showed the 
presence of Endamoeba histolytica and these were seen also in eosinhema- 
toxylin stains. 

Anatomical Diagnosis: Amebic colitis. Recent enterocolostomy. 

Additional Microscopical Description: Sections were taken from a 
number of areas in the colon. They show ulcers of varying stage of develop- 
ment with more or less deep excavation of intestinal wall. In the inflamma- 
tory exudate of the ulcer cavity there are many amebas and they are 
found also wandering outward in the wall where they are often present in 
large numbers. There is typical lack of inflammatory reaction in the invaded 
tissue. In some of the sections there is well-developed peritoneal exudate. 


The following case was diagnosed and treated by Dr. 


W. H. Beddow: 


Mr. R. B., aged forty-four, had practically always been in good health. 
In 1933 he visited Chicago and stopped at Hotel C., but only drank water 
there. Bloody diarrhea with severe cramping abdominal pain developed 
ten days after the Chicago visit, at first four to frve moments daily, which 
increased to eight or ten. Mucus and blood in the stool were present. 
Under palliative treatment the symptoms disappeared in about a week. 
Endamoeba histolytica infection was not diagnosed at this time. He then 
took an extensive trip in the Southwest and within a short time the dysen- 
teric and abdominal symptoms returned, accompanied by great weakness 
and exhaustion. These attacks of weakness and exhaustion were thought 
to be due to a cardiac condition. On his return to Birmingham he con- 
sulted Dr. Beddow. Proctoscopic examination was made which revealed 
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ulceration of the lower bowel from which a smear or scraping was obtained 
for examination. Microscopic examination of this smear and of a warm 
stool specimen, examined by Dr. George S. Graham, revealed numerous 
amebas in motile form. The patient was sent to St. Vincent’s Hospital 
and emetine, 1 gr. hypodermically, was given daily for twelve days. Diet 
of bland cereals only. After acute abdominal and rectal symptoms sub- 
sided enemas of alum and glycerine in water were given. Following the 
initial emetine treatment stovarsol, 4 grs. t.i.d. by mouth for ten days, was 
given; later anayodin, 4 grs. t.i.d. by mouth bi-weekly. Patient was in the 
hospital four weeks. After leaving the hospital weekly administration of 
1 gr. of emetine hypodermically alternating with anayodin 4 gr. t.i.d. were 
given. Numerous tests of bowel excreta since the patient left the hospital 
have been negative. The last examination was made November 20, 1934. 


Simon, says: “The more typical of rectal ulcer presents a 
deeply punched out appearance with ragged overhanging 
edges. In the vast majority of individuals who harbor End- 
amoeba histolytica no visible evidence of the infection can be 
found by rectal examination.”” McDill reported perirectal 
abscesses In which motile amebas were found. 


ACUTE HEPATITIS AND ABSCESSES OF THE LIVER 


Acute hepatitis was recognized by early observers and 
investigators as being of frequent occurrence in amebic infec- 
tion. Rogers, in 1909 and 1910, presented valuable papers on 
hepatitis and abscesses of the liver of amebic origin, stressing 
the symptoms, diagnosis and treatment of each. He stated 
that the vast majority of patients that came into the hospital 
with an abscess of the liver gave a history of fever with or 
without pain in the hepatic region for several weeks and not 
rarely for several months. They had usually been given quinine 
and other drugs without avail, the true nature of the disease 
only becoming apparent with an increased prominence of the 
localized symptoms. There was uniformly a high leucocytosis 
in acute hepatitis which persisted in cases that developed into 
liver abscesses. He called attention to the marvelous effect of 
ipecac and in 1912 of emetine in preventing acute hepatitis 
developing into liver abscesses and said that no case admitted 
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to the hospital with acute hepatitis in which this treatment 
was used had developed a liver abscess. He warned against 
aspiration and operation on liver abscess cases in the early 
acute stage and advocated aspiration for developed amebic 
liver abscesses and the immediate treatment of the patient 
with ipecac and beginning in 1912 with emetine. The emetine 
treatment alone sufliced in a large number of amebic abscess 
of the liver. In aspirated cases he injected a solution of quinine 
dihydrochloride, 10 gr. to the ounce. He stated that 86 per cent 
of the abscesses were infected only with ameba. In cases of 
a mixed infection he advocated open operation and drainage. 

Herrick, in 1910, presented a paper on abscesses of the liver 
before the Canal Zone Medical Association in which he analyzed 
47 cases which in the main were treated in the Ancon Hospital, 
Canal Zone, Panama, during the previous two years. This 
paper, although published twenty-five years ago, furnishes 
authoritative information on the diagnosis, prognosis and 
treatment of liver abscesses. The mortality of his series of 
cases was 23.4 per cent. There were, however, 12 deaths in 
13 cases of his series in which dysentery was present before or 
developed immediately after the operation. This record shows 
the seriousness of operating on a patient in whom there is 
Endamoeba histolytica infection. If emetine had been in use 
at the time Herrick doubtless would have given it before and 
after operating. He stated that the location of the abscess of 
the liver in the majority of cases can be made out and that 
one half of them must be reached through the chest at the 
point of election in the lower axillary region. 

Noland, in discussing Gessner’s paper, stated that he 
believes that: 


Herrick’s results were largely due to the fact that he abondoned explora- 
tory aspiration of the liver transpleurally far earlier than did most surgeons. 
He gave up aspiration largely because of two complications: First, because 
of the number of secondary pleural infections following leakage from 
abscesses into the pleural cavity, and second, because of the fact that in 
many cases multiple abscesses were missed. His adoption of exploratory 
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laparotomy with careful palpation of the entire liver was, I think, a distinct 
advance. Herrick was able to demonstrate immediately the exact location 
of either single or multiple abscesses. It was then a simple matter to close 
the abdomen and to approach the abscess accurately if it was in the dome 
of the liver. Noland believes that the method of handling the pleura in 
dome drainage cases had much to do with the excellent end results. Herrick 
early gave up any attempt to suture the pleura, and instead of this he 
went through the diaphragm making a fairly free incision, grasped the 
edge of the diaphragm and brought it up and sutured it to the intercostal 
muscles before the abscess was opened. 

In 1911 McDill made the following statement: ““The most 
striking proof of this passing of dysentery, in Manila at least, 
is that the liver abscess complication formerly so frequent is 
rarely encountered now and then only in neglected cases.” 
This he attributed to the advent of pure drinking water and 
to better public understanding of the fact that the cause is 
taken in by the mouth. He advocated the transpleural opera- 
tion for aspiration and drainage of liver abscesses. He made a 
curvilinear incision in the anterior or posterior axillary line 
from the ninth rib to the eleventh and resected the tenth rib 
and closed over by suture the area of the resected rib. The 
incision was made just below the resected portion of the tenth 
rib, the pleura being elevated and the peritoneal cavity was 
entered through the diaphragm which was sutured to the 
intercostal muscles. The greatest care was exercised during 
the procedure to prevent air entering the pleural cavity. It 
seems that most cases operated on by McDill had formed 
adhesions which he believed was the rule. When adhesions 
had not formed, he packed the cavity and aspirated later, or if 
indicated walled the point of aspiration off with gauze, and if 
pus was located by aspiration immediate drainage was pro- 
vided. McDill did not give his mortality in such cases. 

Cort, in reporting 530 cases of Endamoeba histolytica 
infection, called attention to the fact that 97 had hepatic 
involvement with definite liver abscess development in 17. 
He confirmed Rogers’ findings in that treatment with emetine 
brought about amelioration and reduction in the size of the 
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liver within two to four days. “‘So specific,”’ said he, ““do we 
consider this action that we have used emetine as a therapeutic 
test in doubtful cases of inflammation of the liver in which 
the history and microscopic observations are negative. If 
after three days of treatment there is not a definite reduction 
in the size of the liver and a great amelioration of symptoms, 
we believe that an abscess due to Endamoeba histolytica can 
be ruled out.” Of the 97 cases there was only one death. In 
some of the cases liver dullness extended from the seventh 
intercostal space to below the umbilicus and to the left costal 
cartilages. In only 2 cases was more than one aspiration done. 
In one of these there was a tendency to relapse and in the 
other the abscess had ruptured into the pleural cavity. The 
case of the patient that died was complicated by cardiorenal 
disease with ascites. Diagnosis was made too late in this case 
and no emetine was given. 

The series of 19 cases of abscess of the liver reported by 
Boland, with a mortality of 35.7 per cent, is most Interesting 
from the standpoint of thorough study, diagnosis and medical 
and surgical treatment. He used all means of diagnosis, 
abdominal and transpleural drainage, and instituted emetine 
treatment in diagnosed amebic abscess cases both before 
and after operation. In pyogenic abscesses he stated that the 
usual operative procedure should be carried out in two stages 
as In operating upon lung abscess. If this rule had been followed 
consistently in his series he thinks probably 2 deaths would 
have been avoided. The criticism which Boland made of his 
own operative technique is extremely valuable. It may be, as 
he stated, the determining factor in the prognosis. In 6 patients 
the approach to the liver was through the abdominal wall and 
in 6 by rib resection. The pleura was incised in 3 patients, 
once accidentally with a fatal outcome. This point in the 
technique of the transpleural operation is also of the greatest 
importance, as forcibly emphasized by Herrick in 1910 and by 
McDill in 1911. Two stages were employed in 3 cases, an area 
being isolated by adhesions for the opening of the abscess 
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twenty-four hours later. Local anesthesia was used. Of the 
14 amebic cases there were 5 deaths, mortality 35.7 per cent. 
There were 5 patients with abscess due to pyogenic organism 
with 2 recoveries, a mortality of 60 per.cent.: The 5 cases of 
pyogenic liver abscess with mortality of 60 per cent show 
clearly that patients with liver abscesses due to Endamoeba 
histolytica and pyogenic organisms associated offer a very 
unfavorable prognosis as was emphasized by Major C. C. 
Spencer, Professor of Military Surgery, Royal Army Medical 
College, Calcutta, India, in 1909 and by many others. Spencer 
says the great majority of amebic abscesses are sterile when 
first opened. The patient does well the first few days after 
operation and then infection occurs. The temperature goes up 
again and death from septic poisoning slowly but surely follows. 
With the improvement in surgical technique it ts doubtless 
true that secondary infections do not so frequently occur as 
when Spencer made his observation. 

Gessner analyzed 96 verified cases of amebic abscess of 
the liver in the Charity Hospital of New Orleans from 1918 
to 1932 with a mortality of 39.58 per cent. He correctly states 
that surgeons are interested in early diagnosis and effective 
treatment. Diagnosis, he says, is based on a large and tender 
liver, usually attended with fever and leucocytosis. There may 
be chills, jaundice, pain in the shoulder, a history of antecedent 
diarrhea or dysentery. X-ray films show an elevated right leaf 
of the diaphragm, with the angles clear. He reviewed the 
different methods of treatment of liver abscess and he referred 
to Leonard Rogers’ report of 2661 cases in 1922 treated by 
open operation between 1893 and 1907 with 1311 deaths, a 56.7 
per cent mortality. Rogers stated that after the change from 
open operation to aspiration and washing out with 1:500 
quinine sulphate solution and later without irrigation in a 
series of 111 cases there were only 16 deaths, a mortality of 14.4 
per cent. A pupil of Rogers, K. K. Chathrji, is quoted by him 
as reporting 186 liver abscesses treated by aspiration and 
emetine, combined with irrigation of the cavity through the 
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aspirating needle with the remarkably low mortality of 1.6 
per cent. 

Matas stated that during the period 1884-1909 a total of 
336 cases of abscess of the liver were treated in the Charity 
Hospital, New Orleans, with an average general mortality of 
40 per cent. He referred to 79 cases of abscess of the liver under 
his personal care. The mortality in the early years was about 
40 per cent. After 1898 it gradually decreased until in later 
vears it fell to 13 and 10 per cent. This improvement he 
attributes to the early diagnosis of the primary colonic infec- 
tion and its better treatment, to the better type of patients 
and to the immense benefit of medication with emetine which 
has sufliced in several cases to cure the abscess with the aid of 
simple and repeated aspiration. : 

In 5 cases reported by Lund, liver abscesses were found in 
2 cases postmortem. In the 9 cases diagnosed early and treated 
by Ikeda, the liver was enlarged in one case. In May 1933, 
Ikeda encountered a case of liver abscess rupturing into the 
pleural cavity, with metastatic pulmonary and cerebral 
abscesses, and terminal embolic abscesses in the spleen and 
the wall of the small intestine, in which the only demonstrable 
primary amebic lesion in the colon was represented by a small 
infected diverticulum located in the sigmoid, though the 
stools contained at times Endamoeba histolytica in large 
numbers and actively motile. This case is an example of a 
chronic amebic carrier who had never experienced any intes- 
tinal disorders but succumbed to a widespread systemic 
complication. In one of Simon’s cases presenting healed 
hepatic abscess he was able to trace the amebic invasion back 
forty-three years. 

Brown says any patient, with or without a history of 
diarrhea, who begins to complain of pain in the upper right 
abdominal quadrant and who has an irregular fever and 
leucocytosis, must be suspected of having a hepatic abscess. 
Hasty surgical interference in such a case is attended by high 
mortality, as has been attested to in the past few months. 
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Lynch says the occurrence of an apparently primary liver 
abscess should lead to investigation of the stool and intestine, 
no matter what the geographic origin of the case may be. 
The following is quoted from a personal letter from Dr. 
Carl F. Jordan, Director of Communicable Diseases, of 
Iowa: Dr. Aldis A. Johnson, of Council Bluffs, Iowa, called 
attention to an unusual number of cases of Endamoeba 
histolytica infection originating at Pacific Junction, Iowa. “I 
know of two cases,” he said, “‘from this community that had 
liver abscesses, one operated in Omaha and died, one Is now 
living.” 
A case operated on by Dr. J. M. Mason is of interest. 


This patient, Miss V. G., a young white school girl, aged fifteen, was 
admitted to Hillman Hospital July 25, 1930 after having been sick for 
eight days. I[lness began with epigastric pain, cramping in character, 
nausea and vomiting. She had a chill the second day of her illness and in 
the morning and afternoon of the third day. Vomiting had been more 
frequent during the forty-eight to seventy-two hours before admission 
to the hospital. 

Physical examination was negative except for pain in the epigastrium. 
No rigidity. Leucocyte count 19,400, neutrophils 85 per cent. This patient 
was studied thoroughly by the Medical Service and referred to the Surgical 
Service after the liver had been aspirated and about 2 c.c. of thick pus had 
been obtained. Microscopic and cultural examination of the pus was 
negative. Dr. Mason examined the patient the day the pus was obtained 
by aspiration and made the diagnosis of abscess of the liver and operated. 
He did the Herrick and McDill operation. Pus was located about 2 inches 
from the surface of the liver. The abscess was opened and drained with 
one rubber tube and rubber tissue. The aspirated pus on microscopic 
examination and culture was negative. Smears of the liver abscess wall 
were positive for Endamoeba histolytica. The patient was immediately 
put on emetine treatment, 1 gr. daily hypodermically for twelve days. 
She made an uneventful recovery. 


EXAMINATION AND DIAGNOSIS OF ENDAMOEBA 
HISTOLYTICA INFECTION 


LABORATORY 


Those who have read Magath’s paper on the laboratory 
diagnosis of amebiasis realize the great importance and the 
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complicated technique which may have to be carried out 
thoroughly in reaching a decision that a patient has or has not 
Endamoeba histolytica infection. 


The differentiation of Endamoeba histolytica from other amebas 
should be attempted only by those qualified by special training and experi- 
ence. Unfortunately, at the present time comparatively few clinical 
pathologists and technicians heve received adequate training in this field. 
No one should be considered satisfactorily qualified unless he or she has 
received adequate training under a qualified instructor. The conclusive 
diagnosis of amebiasis depends on the demonstration of Endamoeba 
histolytica in the stool, discharges or tissues of the suspected person. A 
negative report, however, does not necessarily mean absence of infection 
with Endamoeba histolytica. 


Professor Lemierre says: 


The diagnosis is not so difficult as it appears at first. One cannot count 
on discovering pathogenic amebas othe: than in cases of typical intestinal 
amebiasis. The discovery of a hyperleucocytosis with neutrophil poly- 
nucleosis will be of great aid in distinguishing febrile hepatitis, without 
characteristic local symptoms, from malaria, typhoid or paratyphoid fever, 
tuberculosis and undulant fever. But the strongest proof of the amebic 
nature of the symptoms, when their character permits only a supposition, 
is the specific action of treatment with injection of emetine. 

In the apparently hopeless cases, emetine works wonders, establishing 
thus, at the same time, the diagnosis. On the slightest suspicion therefore, 
the physician should not hesitate to institute an emetine test treatment, 
which will be harmless if it has no curative effect. The only thing that one 
need fear is failure to recognize amebiasis when it presents itself. 


X-RAY EXAMINATION AS AN AID IN DIAGNOSIS 
Ikeda says: 


The roentgen appearance of the colon varies considerably, depending 
upon the stage of the infection. In the earliest stages no appreciable 
changes are noted. Later, fine saw-tooth projections which probably repre- 
sent small superficial ulcerations may develop along the walls. Fine feathery 
or thorny filling defects on the indurated walls signify a later stage of the 
lesion in which the submucosa and muscularis are involved in an extensive 


matory process. During the subacute or early chronic stage roentgen 


nm reveals a somewna haracteristic delormity ¢ e cecum anc 
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ascending colon with an apparent shortening or contraction of the bowel 
wall and induration and filling defects of varying degree. On the institution 
of emetine treatment these changes rapidly disappear. When the lesion is 
sharply localized and leads to obstruction it may be confused with cancer 
of the bowel, but such confusion is not likely in cases of advanced lesions 
which are diffuse and extensive. 

X-ray examination of the colon in amebic dysentery is of value more 
as a guide to treatment than a means of positive diagnosis. It constitutes 
a positive means of determining the location, extent, and degree of the 
involvement. 


In liver abscesses the films and fluoroscopic views usually 
show the diaphragm elevated on the right side. In advanced 
cases it may be fixed and the liver density may be increased. 
Boland says: 


Sometimes it seems difficult to determine whether the pathology is 
below or above the diaphragm. A lateral thoracic roentgenogram should 
always be taken. It brings out the complete curve of the diaphragm, and 
seldom fails to differentiate between disease below and above the muscle. 
In some cases both such pathological conditions may co-exist. 


The pathology may appear to be only above the diaphragm 
and may be interpreted as due to tuberculosis as in a case 
recently reviewed by the writer. Autopsy showed a large 
liver abscess with extensive abdominal and left thoracic 


involvement. 


INCIDENCE 


Various local and institutional surveys have been made, 
especially since the World War by various investigators in 
order to ascertain approximately the incidence of Endamoeba 
histolytica as a lumen dwelling or infective human parasite. 
Stiles and Boeck found the incidence to be 4.1 per cent in more 
than 8000 persons examined. The Freshman class of the Uni- 
versity of Pennsylvania had an infestation of the same per- 
centage. The special committee that investigated the recent 
Chicago epidemic stated that the incidence is possibly 3.9 per 
cent. Others state that the percentage is higher. The surveys 
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made in this country, in France and in England indicate that 
the incidence of the infestation or infection in the three 
countries is about the same. The reported cases of Endamoeba 
histolytica infection and deaths caused by this organism for 
the years 1932, 1933 and for six to eight months of 1934 were 
received by the writer from the health departments of 45 
states. In 1932 there were 730 cases reported with 188 deaths; 
in 1933 there were 1982 cases reported with 248 deaths; in 
1934, first six to eight months, there were 1585 cases reported 
with 93 deaths. The mortality of 25.7 per cent in 1932, 12 per 
cent plus in 1933 and 58 per cent the first six to eight months 
of 1934 is remarkable in that the reduction is no doubt due to 
the fact that the profession has recently been on the lookout 
for cases of Endamoeba histolytica infection, and cases have 
been more promptly diagnosed and treated. It is most impor- 
tant that this intense interest in the diagnosis and treatment 
of Endamoeba histolytica infection be continued and that all 
possible means of preventing the infection be instituted and 
used. If this is done lives will be saved and surgery will be 
immensely benefited because an infection with this organism 
in a surgical case if undiagnosed and treated may be the cause 
of the patient’s death, even though at the time of the operation 
there was every reason to expect an uneventful recovery. 
It should not be necessary for the symptoms, physical and 
laboratory findings, and possible pathology produced by 
Endamoeba histolytica to be considered in the picture of a 
surgical case. 


TREATMENT 


The subject of the treatment of amebiasis—Endamoeba 
histolytica infection, has recently been fully discussed by 


Reed. He says: 


Surgical complications are not at all uncommon. Proper treatment 
rests on early diagnosis especially before or at the time of surgical inter- 
vention in the abdomen. Intensive emetine treatment is to be avoided 
before operation because of the danger of weakening the myocardium. 
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Careful diagnosis will often decide whether a moderate course, not to 
exceed 5 or 10 grains of emetine, should be given or whether the emetine 
should be begun immediately before or after operation. Only good clinical 
judgment with clear recognition of the possibility of amebic lesions in the 
absence of discovering amebas in the stool will enable the physician to 
decide on wise therapy. We must have in mind the frequency with which 
amebic lesions simulate peptic ulcer, cholecystitis, perforation, appendi- 
citis, gangrene, new-growth and the extreme danger of operations involving 
the gastrointestinal tract when amebic lesions are present and untreated. 
In this group of surgical complications emetine is the drug of choice 
because of quickness of action, to be followed at the earliest safe moment 
by carbarsone. . . . Surgical complications may appear early in a first 
acute attack or late in cases insufficiently treated. They may also be dis- 
covered unsuspected at operation or operation may be done without 
recognition of Endamoeba histolytica infection or under a wrong or incom- 
plete diagnosis. James and others have advised wide-open cecostomy and 
thorough irrigations through the cecostomy and through the rectum as 
well. It is found to be very effective in the acute fulminating types and 
also in the chronic types that did not yield to treatment. Douglas Smith, of 
San Francisco, strongly advocates cecostomy. 


Kraemer and Asher supplement the emetine treatment 
with a course of vioform, gr. 4 in capsules t.i.d. for ten days, 
repeated at intervals of one week, one month, and three 
months, even though the patient is free from symptoms. 


PREVENTION 


Endamoeba histolytica infection has, does and will continue 
to exist Just to the extent that human beings take into the 
intestinal tract through the mouth or in any way food, water 
or anything which is contaminated with human excreta. The 
prevention of the infection is an educational, public health, 
sanitary engineering, and building and plumbing problem. 
The source of potable water must not only be free from con- 
tamination, but it must be conveyed to the consumer free of 
contamination. Any water for human consumption must be 
absolutely free from contamination with human excreta. 
If this is Cone, and each individual is taught the importance of 


and practices tne way of using soap and 
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water frequently for cleansing the hands and if food is free 
from contamination, the means of becoming infected by the 
Endamoeba histolytica organism will be reduced to the 
vanishing point. With the present recognition of the impor- 
tance of the disease, it is reasonable that there will be continu- 
ous united effort on the part of the medical profession and 
citizens generally to protect the people from this insidious 
disease. Such work is truly preventive medicine and surgery. 


IMPORTANCE OF AUTOPSIES 


The importance of autopsies is indicated by the following 
quotations from letters received recently from state health 
departments: 


1. No deaths were reported in which surgical operation was performed. 
In the case of Mr. M. R. on whom an operation was performed the nature 
of the disease was not determined at the time of the operation nor at the 
time of death but was determined from pathological specimens after 
attention was called to the possibility of the infection from the Chicago 
outbreak. 

2. So far as our records show acute surgical conditions were diagnosed 
in 5 Instances (Endamoeba histolytica infection) and were followed by 
operation. Three cases terminated fatally. All were in our 1933 series. 

3. In 1933 there were 9 reported deaths due to Endamoeba histolytica 
infection in 4 of whom operations were performed. 

4. One death has been reported recently for the current year. This 
patient had a cholecystectomy on July 28. Subdiaphragmatic abscess was 
opened on August 7 and the patient died August 24 after a rather stormy 
period. The diagnosis of amebiasis was made at autopsy. Another case 
recently reported had a liver abscess opened and a diagnosis of amebiasis 
made three days later. This patient is recovering. 

5. Male, aged forty-seven, died June 7, 1933. Amebic dysentery one or 
two years. Amebic abscess of brain two or three months. Amebic abscess 
of liver eight to ten months. May 3, 1933 admitted to hospital. May 17, 
1933, E. histolytica found in stool specimen. May 28, 1933 operation for 
liver abscess performed. 

6. Male, aged fifty-nine, died October 25, 1933, first symptoms July 15, 
1933. October 24, 1933, admitted to hospital. October 25, 1933 operation 
for intestinal obstruction performed. November 18, 1933 gross examination 
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of jejunum revealed multiple abscessing ulcers, undoubtedly caused by 
E. histolytica even though organisms were not found in microscopic sections. 

7. About a year ago a patient became ill after having visited Chicago. 
An operation for appendicitis was performed and the patient died. End- 
amoeba histolytica infection was suspected but careful study of the 
appendix failed to disclose the amebas. 


CONCLUSIONS 


1. From the practical experience of surgeons and autopsy 
findings there is decisive evidence that a patient may have an 
acute, subacute or chronic abdominal condition in which 
an operation is or seems to be indicated and yet the symptoms, 
physical findings, laboratory and x-ray findings may be due 
entirely to Endamoeba histolytica infection, or a complica- 
tion of the infection. It may not be possible during the life of 
the patient or until late postoperatively to prove that the 
patient is infected with Endamoeba histolytica. If there is a 
suspicion of such an infection in a surgical case the patient 
should be given emetine promptly. In some cases if this 
treatment Is postponed until the organisms can be demon- 
strated the opportunity for the therapeutic effect of emetine 
may be lost and possibly also the life of the patient. 

2. Up to the present a very high percentage of patients 
with intestinal pathology due to Endamoeba histolytica 
infection that were operated on died. In most of these patients 
who died the real cause of death was not known and would not 
have been known if an autopsy had not been held. 

3. It is of the greatest importance that autopsies be 
secured. The value of the information obtained therefrom 
cannot be overestimated. 

4. Endamoeba histolytica infection is the problem of public 
health agencies, of the citizens generally, and of medicine and 
surgery. All can contribute to the prevention of deaths due to 
this cause, by: 

(a) The public health agencies and the citizens generally 
can see to it that the known means of preventing the disease 
are instituted and used. 
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(b) The medical and surgical profession in cooperation 
with pathologists and laboratory workers can use all means 
for the correct early diagnosis and proper treatment of infected 
cases. In suspected cases where the laboratory cannot prove 
that the infection does or does not exist some authorities state, 
and the writer thinks wisely, that the emetine test which may 
be the first step in the cure of the patient should be used 
promptly. 

5. It is agreed by authorities that most cases of acute 
hepatitis of amebic origin respond to emetine treatment and 
do not go on to abscess formation. Some authorities state that 
even large amebic abscesses following the emetine treatment 
do not have to be drained and get well. If the emetine treat- 
ment hypodermically and aspiration and irrigation when 
indicated, as advocated by Rogers, secure the remarkable 
results that he reports and that have been reported by Cort, 
Cathrji and others, it is a remarkably good method of treat- 
ment. A case of suspected or diagnosed amebic abscess can be 
given the emetine hypodermically both as a therapeutic 
test and for a curative purpose. Aspiration or operation can 
be performed when indicated if the patient does not respond 
satisfactorily to the emetine treatment. Amebic abscesses of 
the liver, promptly diagnosed, timely and appropriately 
operated on, treated immediately with emetine hypodermically 
and given the proper postoperative care, result in a com- 
paratively low mortality, as shown in cases operated on and 
treated in this way by a number of surgeons. Timely and 
appropriate surgery with emetine treatment and the proper 
postoperative care may decide the question of life or death 
for the patient. Authorities agree that pyogenic abscesses 
should be drained by an open operation at the point of locali- 
zation, and that this should be done early and appropriately. 
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DISCUSSION 


Dr. J. S. Horstey, Richmond, Va.: 1 wish to report a case of the same 
type as described in Dr. Hogan’s paper. 

Miss A. B., aged seventeen, had been ill with diarrhea for six weeks 
before entering the hospital. Numerous examinations of stools failed to show 
amebae, and there was no history of contact with amebae. She had been 
given, however, a small amount of emetine, and a transfusion of blood. 
Three days after admission to the hospital there were symptoms of disten- 
tion, pain, and increased temperature and pulse rate, with muscle spasm, 
that appeared to indicate perforation of some hollow viscus. She was 
operated upon as an emergency March 19, 1934. There was apparently 
general peritonitis. Most of the terminal ileum was swollen, covered with 
lymph flakes, and rather doughy. The cecum and ascending colon appeared 
normal. There was no definite perforation in the ileum, though because 
of the lymph flakes and swelling it was difficult to determine any actual 
area of perforation. The terminal ileum was resected, with an end-to-side 
union of the ileum to the cecum. It was then observed that there was 
apparently some leakage from the upper portion of the abdomen, and a 
search showed a perforation on the under surface of the transverse colon. 
This was sutured. There was very little exudate about the perforation. An 
enterostomy was done, and drainage was instituted. The patient died five 
days after the operation. 

Necropsy showed general peritonitis and adhesions. There was leakage 
of fecal matter from around the sutured perforation, and there were many 
abscesses in the loops of bowel. The anastomosis of the ileum to the cecum 
was in good condition. The ascending, transverse and descending colon 
were opened and showed limited areas of necrosis and ulceration. The 
sigmoid and rectum showed superficial ulcerations scattered throughout, 
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but most of the tissue was normal, the largest ulceration being not more 
than about 0.5 cm. in diameter. Histologic examination of the areas of the 
colon showed Endamoeba histolytica imbedded in the bowel wall. 

The case is interesting because of the inability of the laboratory to 
demonstrate Endamoeba histolytica after numerous examinations, because 
of marked involvement of the lower ileum, and the finding of the enda- 
moebae in abundance buried deep in the bowel wall. 

Dr. ALTON OcHsNErR, New Orleans, La.: Amebiasis is interesting to 
surgeons because of the lesions in the right side of the colon which produce 
symptoms referable to the upper intestinal tract and the stomach. The 
reason amebiasis is more likely to produce lesions simulating surgical 
conditions is because in cases with right-sided lesions there is no diarrhea, 
whereas the patient with lesions on the left side of the colon will have 
diarrhea, the stool containing mucus and blood. Dr. DeBakey and I found 
in 73 cases of amebic liver abscess admitted to the Charity Hospital and 
the Touro Infirmary in New Orleans that diarrhea was absent in 80 per cent 
of the cases at the time of entrance to the hospital, and 40.3 per cent gave 
no history of diarrhea at any time. We have found in going over 4594 
reported cases that in those cases with liver abscess treated by open 
drainage the mortality was 47.2 per cent, whereas following conservative 
treatment it was only 6.9 per cent. Rogers showed that the mortality 
could be reduced from 56.8 per cent to 14 per cent by conservative 
treatment. 

Emetine undoubtedly is an excellent drug in the fulminant type of 
amebiasis, but is dangerous if given in large doses and must be used 
cautiously. Emetine should be used in amebic hepatitis, however, because 
most of the other amebacides are also liver toxins. 

I believe that in all patients, especially here in the South, who give an 
indefinite history of chronic appendicitis, the possibility of amebiasis 
should be considered. Frequently a stool examination will make an opera- 
tion unnecessary. 

Dr. Ltoyp No.tanp, Birmingham, Ala.: I am lucky enough to be one 
of the four survivors of the original medical group that started work on the 
Panama Canal. We found a country in which the general population had 
never had much in the way of medical care. Amebiasis was, of course, 
endemic and cases in all stages of the infection were a matter of almost daily 
observation. I do not believe that I am exaggerating when I say that in the 
first two or three years perforations of the rectum and sigmoid occurred 
frequently with ordinary rectal tube irrigation. Dr. Hogan has spoken of the 
difficulty of diagnosis because of frequent negative stool reports. I think 
that part of this trouble is due to lack of experience and faulty technique 
on the part of the laboratory workers, but there is no question that almost 


ENDAMOEBA HISTOLYTICA 529 


any case of fairly advanced amebiasis can be diagnosed by the use of a 
proctoscope with the collection of scrapings from almost always evident 


ulcers. 
Dr. Ochsner has spoken of the aspiration treatment in liver abscess. If 


liver abscess were always single and if the abscess were always located in 
the dome of the liver, this treatment might be permissible, but the facts are 
that amebic abscess of the liver is frequently multiple, and no simple 
aspiration treatment can, of course, be effective in such cases. In addition 
to this fact, aspiration of the dome of the liver necessitates passage of the 
needle through the pleura. When the needle is withdrawn the pleural 
cavity is necessarily infected; also, frequently the puncture in the liver will 
leak into the abdominal cavity. Both of these complications we have 
observed on a number of occasions. 

I am not competent to discuss the emetine treatment of amebiasis or 
its complications, but I would like once more to strongly advocate simple 
abdominal exploration through a high incision in cases of suspected liver 
abscess. The location of even small abscesses is extremely easy by palpation, 
and one is then prepared to institute the simplest and safest type of drain- 
age. If drainage of the dome is necessary, a short rib resection directly over 
the site of the abscess, with bold section of the pleura and diaphragm, 
followed by simple suture of the cut edges of the diaphragm to the inter- 
costal muscles, thus thoroughly walling off the pleural cavity before the 
abscess is opened and allowing easy access for a gauze wall-off to protect the 
general abdominal cavity, will, I believe, give far better results than any 
haphazard method of aspiration. 

Although this technique was independently worked out in Panama, 
credit for it must go to George G. Davis of Chicago, who practiced it in the 
Philippines at the same time we were using it in Panama and who published 
the first article on the subject many years ago in Surgerv, Gynecology and 
Obstetrics. 

Dr. Lomax GwaTHMEY, Norfolk, Va.: Our attention to amebiasis was 
aroused many years ago, and we did a fair number of appendicostomies, 
washing out the colon with all sorts of preparations. Since that time we 
have seen amebiasis of all types, which were readily relieved by emetine. 
Carrying out Dr. Hogan’s idea, we have at present 2 cases in the hospital. 
Both were diagnosed as subphrenic abscess by x-ray and so on. On explora- 
tion we found a subdiaphragmatic abscess in one case, and I suggested 
that we investigate the stools. There had been no diarrhea but we found 
the ameba. This patient also had gallstones but I think the origin was the 
:ndamoeba histolytica. 

The second case was interesting. It was also diagnosed as subphrenic 
abscess. We explored from in front, but found it so far back that we thought 
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best to close the abdomen and approach by rib resection from the back. In 
looking over the abdomen I noticed that the appendix was quite red and 
congested and suggested that we should take it out and see if it contained 
amebas. We did so and within a few minutes the report came back that 
amebas were present. There had been no diarrhea, but I think in cases 


suggestive of appendicitis we would probably find amebas if we examined 


the contents of the appendix when it was first removed. 
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